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^ (54) Title: 1-BUTENE POLYMER AND MOLDED PRODUCT CONSISTING OF THE POLYMER 
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NO (57) Abstract: A 1 -butene copolymer which satisfies the descriptions in the following items (1 ' ')-(4' 0, and which provides a molded 
product reduced in stickiness and excellent in soft and transparent properties: (1") Ciystalline resin having a melting point (Tm-P) 
f^l which is defined as the peak top of a peak observed on the highest temperature side of a melting-heat absorbing curve obtained by 
O using a differential scanning calorimeter (DSC), and which is not observed or 0-1007C. (2") A stereorcgularity index { (mmmm) / 

0(mmrr + rmmr) } is up to 20. (3**) A molecular weight distribution (Mw/Mn) measured by a gel permeation chromatograph (GPC) 
method is up to 4.0. (4") A weight average molecular weight (Mw) measured by a GPC method is 10,000-1,000.000. 
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r mm r ) } {i^ ±15:^^ J: i9> (mmmm)> (mmrr)R 
CJf ( r mm r ) ^M^Ltim^^W-tiiltio tft^ 7-lr$ hUT-y 
(r r) ^>±sH:5-^{-J:«9^ttlL/::o 

[a] 1 -zff-y^nm^^ 

^^mo 1 - zf'r ^m^m-^^ en . (id awit. ^ 

i^Um^imB: { (mmmm) / (mmrr + rmmr) } i)< 2 0 \il 
T-e*t)N t < « 1 SSiy> ^ t>{c$?t L < 1 SJ^TTTfe^o 

*^Bj® 1 -•/7^>#^*«'&^ ( I ) . (II) X{i (ni)tt> ± 

|S®gft=©^&{cG P C^ic J; L/z^S'i^a^^ (Mw/Mn) 

i^^AKlT-C:^^. 1tftb< iiZ. 5 liiT> #{-*f * t < 3 . 0 Jii 
T-e4.So ^^mH^^ (Mw/Mn) *<4 .!:'</::o§;6^^ 
5 C i 5o 

2(5:^B«o 1 - •fT'y^mm^W ( I ) . (II) X{i (III)«. ± 

10, 000~1, 000, 0OO^jiiftt<{ilOO, 000- 

1, 000, 000^$ & ic$f ^ L<{ix 100, 000~ 

5 0 0, 0 0 OtffeSo Mw*U 0,0 0 O^M'Cit^ ^f^'D^i)< 

^^t^:itij<&?>ottii, 0 0 0, 0 0 0 ^m^^ mW}^ 
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*^BJ© 1 - >#34m^i*: ( I ) . (II) X(i (III){i. ± 

fa©^#oflfe{c:^ 2 5 xo^^^yizm^t^^^m (H 2 S ) 
0-80 «fi%-e*>s c: 1 1 < ^ $ e> (cSf t L < « 0 - 6 0 

St.$ftL<{i0~5 0 So H 2 5 ttx -^/io 

^l^d t^M^t^^ H 2 5 8 0 *»%^jSx.S «!: > 

H 2 5 tt. 1 --/T-y^lifi^^*:®** (Wo ) (0. 9~ 
1. 1 g) i COS-a-^*^ 2 0 0 ^ U y h;l/©^ + '9->4'{i:^ 
2 5 °C. 4 0Jii±#S^. |g^Lfc^©S* (W, ) ^zllJSL^ 

H 2 5 = C (Wo -Wi ) /W. 3x100 (%) 

±l2Mw/Mn{i> GPC-^{cJ:«9. Tfa©^gS:CK^# 

G P CfiiJ^^g 



tiv2^ :TOSO GMHHR-H (S) HT 

i^l±iS : AMR I ^da^ 

WA TERS 150C 

mm :1. 2. 4-h';i5'onKy-if> 

mnw^m : 1 4 5 ^ 

: 1 . 0 5 U 'J V)\y/9t 
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UnMm. :2. 2mg/$ U U 

aA» : 1 6 0 ^ n ij y h ;U 

^MW. rUniversal Calibration 

^^"/o A : H T - G P C (V e r . 1. 0) 

1 - ^T- y^mn^i^ ( I ) li. ItjIHTmROfTm- P 
*^^izllJ$n3^«£;6^-^/c<bifc^ ik;^ (Tm-D) i}<mW^<D j^i)^ ib^ 
m^^f^Mff (DSC) -^0-1 0 QV(Dm^^MB-^&?>Z 
>M-^tt?> fc^-e^^^N 0tL<ttO'-8 OtJ-e^So Tm 
-D{i> D S C2|iJ^{c J; «9*i6ao t^lt>^. :^^^$M^*it 

. x;l/-r-^gl, D S C - 7) ^ffll/^> li^isH 0 m g ^ 
g^l^ffl^T- 1 0 t-e 5^ra#i#Lyim. 1 0 r/:^-e#fi§•li• 
- © b° - rJ' h y -fii^Wi^ : T m - D T' ^ -5 o 
:*:^afl©±fH (1) - (4) ©=lfifc^W-rs 1 -■:/7=->^34«^ 
( I ) {is ±i3©^fEt^0flk{c. D S CiliJSJc J; Silij^l§S^ii*A H 
-D;6>'5 0 J / gKiyT'$i6 tm^^t^mnBt t < . l O J/g 
ii^T-e^ § t $ &{cif t H<^o A H - D its ^!KT'* S;^)^^s:v^*^^ 

c i^it^-r-So ^«j:*5s a h - d {i^j^-r J; «9^j6-5o 

tfz. :$:mm<0 1 -■/T-y^?**^^: (ID it. Sfe^ (Tm) ^l)^ 

t>c®t^©;^;6>&^^^s^«it (DSC) ■eiiaij$nnj:(*>^>> xit 
0-10 o"t:®i^att!^sl'e*sc:i;6<i£:^gTfet)> BtKito 

-80 "CT-^'So ^<S^^> Tin{is D S CSiJ5£(cJ: O^feSo -^^.ft) 
:^^^SMi^«tt (/^°-+> • x;l/v-^±Sli. D S C - 7 ) ^ 
IS;J|SH 0mg^^^irfflmT 2 2 0 °C T' 3 ^^ill L /i^. 
1 0 "C/:^-??- 4 0 t:*-Cl^fitSo ^bJC. - 4 0°C-??3 ^F^^ 
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:^mm<o±m (i* ) ~ (4' ) ©Mfi^^w-rs i -^t->^5* 

(II) {i> ±I3©#^^^©#{-^ D S CfliJ^fc J; ^iij^S^l^a 
AH;6^ 5 0 J / g £(TT' ab S i f|i|>Ctt;&^'« tL$f t L < . 1 0 J / g 

ihK. ^mmo 1 (III)«> ik^ (Tm- 

P) ;6^t)c!Ktt©;^*^&^M^S^«ff- (DSC) tSISiJ $ ti^i: 
X(i 0 ~ 1 0 0 •^©IS^tt^^I^T'feS d ti!)<'Z-^'^;& «5 N L < 
« 0 ~ 8 0 °C T- * -1) o *5 N T m - P {i X D S C MOS ck ?5 ^ § o 

*M^SM^«lt (/^°-^> ' x;l/^-:H:^, D S C - 
7) ^3|541 Omg*^mi?fflMTl 9 O'^CT-S^PHmilL 

tz'^s 5 °c/:^-e- 1 0 vtr^^ut $ e>{c^ - i o °c-e 5 ^ 

Tm- P-e*5o 

*^BJ©±fB (1") ~ (4") olifig^W-r^ 1 
M-^l^^ (III)«^ ±sB©^f^©flfefc^ D S CM^{- J: 
AH- P*^ 5 0 J / g^T-e^S t^^tt*<#n*f * L < . 10 

J / g iiiT-e* 5 i $ b t L v^o A H - p (i> m^r'^^tf^fi 

^ J6 § o 



( 
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:^^m(o 1 - ( i ) x (id x« awit^ / 

V^y 9 V (mmmm) if' I 0-9 0%-eafeSC<h:6^'}ftL 

3 0 ~ 8 5 s (b $ e>{c^if ^ L < X ao-so^-e^si 

t ^> *^BJ® 1 -"^^xV^^^S^i* ( I ) s (II) X« (III) 
ti. (inmmm)^90-2x(rr) ©M^^SS/c LTV^ S C i 
;&^iff t L<x (mmmm)^87-2x(rr) ©||^<£-iS^ LT 

ffi © o ^ ^ ft O T ^ l; 5 tl ft ^ o 

t^::. *^a^© 1 -yT->#3*fi-^^* ( I ) . (II) X(i (III) 

-Six fi^{*:©JSfi^^^*^/i;;6^-5^»s «^ft S RTtl 

ft;6^'afe'5*>b-e*'Sa 

2js:^BJo 1 - y^^n^i^ (IV) 1 9 0 °C{CT 5 :&F^m 

XMlHl$ff{c J: ^i^tff LT#e,ti:fcIlMM^^^ ( C II) 5 0 %Bl 
T-e^-S C i^^Lx $f t L < {i 2 0 %Ji-lTr J:«9liftL<{iO% 

*lT§BJ{-:fon^T> imM^^^ (CII) A. Turner 
J o n e s e> {c J; fjfg'g^n/c rp o 1 y m e r , 7, 2 3 
( 1 9 6 6 ) J -^^%%^fz-iS'^\z.1!^%\.Xil^t>fz.o ti-lt>-h. X 

siiii^^^^tc ct «9 I mm^^m<D \i - i7 :sLZfum^^'^m(D \f - ^ 

^flij^t. 1 -:/T->'#34«^#:oigB^'t'OimM^^^ (CII) 
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^^ibtio xm^^^^ (WAXD) {i> (W) UoKim 

mt) :30kV, 200mA 

i^mm : p s p c i^mwLmitmtfmm) 
mn^m : 2 0 o# 

:^mm<D 1 -zfr-^^mn^ii^ (iv) ±iB©i!#©flb{c^# 

(7) iLT. G P C}*{c cfc !9iimL/;:Sa¥±^^?* (Mw) 
1 0 , 0 0 0 — 1, 0 0 0 , 0 0 0 -e* 5 C iji^if t H<^o «t 
*L<{il00, 000-1, 000, 0 0 0 ^ $ e>icj?t L < {i^ 
100, 000 — 500, 000t?*SoMw;6< 10, 000 tI^^ 
X!,is^tz'D^i}^m^t^Ctii<^6ottcl, 0 0 0, 0 0 0 ^ 

nj:*;. ±iBMw/Mn3^c;Mw©M^^r^{iBafB<b|iiaT* So 
T^^BJO 1 -^-r v^^iS-^l^: ( I) . (II). (IIDXti 
(IV) (is J I S K - 7 1 1 3 KmULtz^m^^i^^ 'omMi 
/i?I5S#fe^:6^ 5 0 0 MP a fiiTT* S C i *<j{f t L < ^ 3 0 0 
MP a i>lTX^?> C tj!}<-^ ibK^tL^^o 5 0 0MPa^jS;iS<t 

^i: 5) ^i: a b T * S o 

[a* ] 1 -zff-yj^^m^W 

*|^BJ© 1 -:/x>^^^m^#:{iN ±15® (1) - (4) ^ 
( 1 ' ) - ( 4 • ) . ( 1 ") ~ ( 4 ") Xti ( 5 ) J^c; ( 6 ) * 
^^tt6 1 - "/T-ViJ-^^U yRXJ^/Xii^MWc 3 - 2 0 0 a- 
:tU7^>(/^yt'L. l-:/7^>^^<) <D^m^WX';^ff) C£^T> 
c:tLe»<£- 1 -:/T-i^^*fi^#: (I) s 1 -zff-yj^^m^^ 
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(II) > 1 -zrfyJh^m^^ (iii)> 1 -T'T^^m^S-a-^ 

(IV) t^^^"^ C tf}<^^o ] . 1 -■f7^yt^mWLZ-2 0®a- 
*^HJ0 1 ( I) ^ (II) X» (Ill)i LTi*> 

9 0 %*;l/^±T'* S C <i::6^-jff * L<. J:l9$f^L<{±9 5 

^ji%^J±r-&?>o 1 >{cS5^-r-5«5t^&3&^ 9 0 

t ^^ 1 - >5iM^O (mm mm) (mm r r + 

rmmr) ^^i)^ <h tl ^ iiWMWmm^ i (mmmm) / 
(mm r r + r mm r ) } 2 0 &.yX'&6 d t^^'Z^^X'^^) ^ 
^tKitl 8 £lT^ i^KUt L < 1 5 fi-lTT-ab-So 14^1110 

T^ t^y ^(D^yi!}<^ t -5 » 

*|^BJ© 1 ( I ) > (II) Xlt (III){i. y 

5ji^.>3> (GPC) ^{c ct iJM^L^^J'^MrS-^ (Mw 
/Mn) 0 Jg>lT. * L < 3 . 5 ii>lT> #{-0* L < 

3. QJiXyX'&?>o (Mw/Mn) i)< A '^M^^ ^ 

:^mm(D 1 - :/x ( I ) . (ID Xit (Ill)tt^ G 

P C f9lftiJ5t LfeSfi^J^^^SMw^M 0 , 0 0 0 - 

1, 000, 000.&*L<(;ilOO, 000~ 
1, 000. 000>$b.ic$f*L<(i. 100, 000- 
5 0 0, 0 0 O-rabSo nM^m^i^=fMi}< 1 0,0 0 0 *?iT'«^ 
-<fZ'DnT(}<m^Lti^) ^ tit 1 , 0 0 0 , 0 0 0 ^S^S .hs titEii 
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^ib<iS,Tt ^tz^^J^^i)^^Sitfl^ C ti}<^?>o fl^^ ±iBMw 
/ M n R M w ® aiJ MIB i |1] ^ -e * -5 o 

:^mm<D 1 -•:fv-y^^m^w ( i ) . (id xit (III)«^ 

2 5VO^^'9->KMtiit^^i^M (H25)*<0'-8 0 

L < « 0 - 5 0 a«%T*So H 2 5 {i^ -<fco j^B^ttiST^ 
O H H i /i: 5 l'* 5 ^ o § CD M l/^ ;6^/i><C l/^ >6^ <£• ^ -r t§ 

H 2 5 ;{)^' 8 0 mm%^m^?> ch> -^/io gfiK5?-©«^^^''^/'ci6^ 

^mmo 1 --ff-y^^m^W (II) X« (III)tt> M;^ (Tm) 
X(i (Tm-P) ;6^^^^$ii»t1- (DSC) -elliHJ ^ ti^^j: 
Xit^limo 0-100 ^c-eab^ C <h;6^'ii>g-e*> «9 ^ 0t L 
<{i0'-8 OtITfabSo il;^ (Tm) RV^ (Tm-P) i)<m 

m-^nu\.^m^ c i - zfv^^^^m^i^ n) ) fc^. mj^ (Tm 

-D) O'-l 0 O^-e^SCt ;6^^ii>li-e Bt L < it 0 

8 OlC-eabSo ^<i:*5^ Tm^ T m - P RC^T m - D {i±i3 L D S 

1 --/x^m^fi^^: ( I ) . (11) Xti (III)(i. a 

R=4[aa] [BB]/[aB]» 
( [aa] {ia-4-U-7^ [BE] :/f- 
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0. 5 ii;lT*^*$f t L < . 0. 2 £iT:6^'$ LV^o R;^)^' 0 ® t 

(c: S o 

mm 1 -yT->^*s^^2^ ( I ) > (II) xfi (iii)*>'xf-i/> 

^x>#W*RafR«. B*«^1d:$Si© J NM-EX 4 0 OMN 
MR^tt^ffll/>> BIT®^#-C''C -NMRX^i^ h;I/^Zlii^L. 

liii^iiS : 2 2 0 m g/NMR^^ 3 i U U h 
NMRMM:!, 2, 4 - h U ^ n n 'OHf >-t^ > -d6 

(90/10 volX) 

m&um : 1 B OV 

: 4 5 ° 

/N°;l/XJ^J9 iS L^Ph^ : 1 0 S> 
m^m^ : 4 0 0 0 11 

±B^^X'^ EE^ EB. BBjiMtix E. T. Hs i eh 
and J. C. Randall, Macromolecules, 

1 9 8 2. 1 5. z 5 z - B z Qxmm-^ntcijmi^mui. ''c 

^^m^OEE^ EB> BBy-TTy Kii^^^^^J6 ft o #e>n 

(mo 1%) = [BB] + [EB] /2 
7 >:5^AttJ^ilfcR= 4 [EE] [BB] / [EB] * 
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( [EE] it:^^u>mmii^m. cbb] itfT^ymm^^. 

[EB] {ix5^U>--/x>ilil^^^^-ro ) 

f- U > • :/-r y^M^ii^it^ rmmr+mmr rOf-^tcBEE 
iiiiS 3^cDffiiJfIp< f- 1/ J^-^-p fcJ6> rmmr+mmr 

r O f-r^^^Sti. 3 7. 5~3 7. 2 ® T a <5 f - i> ©fife 

rmmr+mmr t (D \f - t B E E i^MS^OffilJ^ ^ U 

MfBl --/^Vl^^S^ft: (I) > (II) Xii (III);6>':/oh°U> 

-/x >#W«S:0'R^i^ B*«^*tMOJ NM-EX 4 0 OMN 

^Jis^aS : 2 2 0 m g/NMR^^ 3 ^ U U h ;P 
(90/10 vol») 

mmum : i 3 o 

/N* ;l/ X <ri : 4 5 " 
mn^B : 4 0 0 0 HI 

ilH^-f^t?. P P> P B. B BS0tt. J. C. Randall, 
Macromolecules, 1978. 11, 592 

i-J\^=&mmL. ^m^i^^l-m^CO??. PB. BBrJ^^r^;/ Kii 
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(mo 1%) = [BB] + [PB] /2 
7 >yAttJgi{CR= 4 [PP] [BB] / [PB] ' 

( [pp] i,i-fzi}^u>mm^m> lbbi i,f:f'r>mm^m. 
[PB] ii^ut'uy-fT-ymm^m'^^to ) 

MIB 1 - "/t- ( I ) . (ID Xit (UI)^<t 

>'^W»5^<:>'R(i^ ST^Si^^iJ® J NM - E X 4 0 0 MN 
MR^fi<&ffllK £IT©^#T-^'C -NMRX^i^' h;l/^fiiJ^L. 

IS*4?iS : 2 2 0 m g/NMR^^ 3 5 U U h ;b 
NMR^^:1, 2, 4 - h U iJ' o o^>-if >-d6 

(90/10 volX) 
Sm^aa^ : 1 3 0 "C 
/N°;l/Xfi : 4 5 ° 

ig^lHl^ : 4 0 0 0 HI 

^SO^L^ 4 0. 8~4 0. 0 p p m {cHaiJ $ B B 

4 1. 3-40. 8 p p m{cliz|ij$n^ 0 Bilii^ 42. 5~ 

4 1. 3 p p mlJ:|iz|iJ$n-5 0 0M^S5^© h° - ^J' ?> *«-^ 

0 0^ OB. BBy-rr-y k^m^^**36^o ^le> 

WfiRO'^ >yA't4fg|{cR<&^J6;fco 

•/xV^WS (mol%) = [BB] + [OB]/2 

2 8 



wo 02/16450 PCT/JPOl/07163 



"7 y:$^Am^m:R= i [00] [BB] / [OB] * 

( [GO] ^ 7" >mm^^. [BB] itzfr-ymm^^. 

[OBJ li^^Ty-zfT-^mm^^^M-to ) 
*^BJ0 1 - (IV) «s 1 - ■^7'>K^mt^ 

m^t^^.^^ 9 0 ^•;l/%Jii±-eafe S c <t *<i^J>i!T'* «9 ^ UtL<li 
9 5 *;l/%£^±-e^'5 C 1 -f'ryl^m^W (IV) LT{i^ J^3* 

*^BJ® 1 (IV) it. 1 9 OiCJcTS^&P^lll 

X^m^JCj; ^)^ifclf tT#e>n/i:imM^^^ (CII) i)<5 0%KX 

T^So im^rs^^ (CII) (DrnMyf^itmrntm^-^^ 

*^BJ® 1— 7'x>5t^«^#: (IV) it. ±f30||#®ffe{c:||# 
( 7 ) i LT. G P cmiz^^BlMli^Mm^m^^M (Mw) 
1 0, 0 0 0~1. 0 0 0, 0 0 0 1:$) 6 Z. tt^Ut L^^^o COS 

m^m^^mit.^foBtL<itioo, 0 0 0 - 

1 , 0 0 0. 0 0 0 ^ $ ihi^Ut L< it. 100, 000- 
500, 000T*SoMw*M0, 00 O^M-^it. ■^ti^^i)< 

m^t^ctib^^^o t-ki, 0 0 0, 0 0 0 ^m^6 1. MWi^ 

M n R Of M w 0 SI] ^ « Iff IB <fc T * 5 o 

:^^mKi5if 6 1 --ff- y^^M^WKML. ^MWl. 3 — 20® 
a-yiriyy^>tLXit.-:fu}iU>, l -^>T-y, 4-^^;l/ 
-i-^y'ry, i-^^-fe>, i-^^T'y, i-r^-fev, i- 
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^ ihiz^ :^mm(D 1 -zfT^^^m^iim^ J 1 s k-7ii 

3 KmmLtL^\^u.f^Kxiom^iti^m^^m*< 5 O O MP a^l 

m^^^ Z tiXnt L < > 3 0 0 MP aB-lTT'*5 C ti)^-^ ioKi^ 

t Lv^o 5 0 0 MP a ^m^i^ t^^i-imM^i^^nh>nu\^m^^< 

[2] l-zf7->^nm^W da) RZ^l-':^'r>^^m^W 
(a' ) ©Mit:^^ 

*^H^{ii*5it5 1 -■:fv-y^^m^^ (a) --^^xv^* 

(a* ) OMjt;^}*i LTtts p<:J'o-fe>M««iB?(^tLSft& 
^il^*ffil^T 1 -Zfr->^S^'&im^t^:^^Xit 1 -yx><!:xf• 
U >Si:>VX(i^^l^ 3~2 0 (D a lyy ■< > (fztzL^ 1 - -f 

LT«. #I9BH 5 8 - 1 9 3 0 9 -^4^^?^ #§iBS 6 1 - 1 3 0 3 1 

4 -t^g^fg. 3 - 1 6 3 0 8 8 -^^IS. #lfl¥ 4 - 3 0 0 8 8 
7 -^^$Bs ItlS^ 4 - 2 1 1 6 9 4 -t^fS. 1 - 5 0 2 0 3 

^ ^ L T 5ii i(i a it <£• L T V ^ a S ^ S b ^ 56^ b ^ ii ^ $f 
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(A) -IS^ ( I ) 



g^/\T- n P ^ > ^ J^ — T$ KS. 5^X7^ KS, ^ 

E> , E^ X{i Y ilSS^i LTl/^T t> J:l.^o Y XiiS^^ L > 

Y;6^1tlJ[*S^^. 1tife©Y{il^li;Tt>^ni:oTl,>Tfe J; < ^ -fte© 
Y, E^ , E' XiiX tmmLX\>^X ^ ^ < . A' RO'A' 
OlEfit^^M-^-r -S-ffi®^^®"^-*-^"^- ^^i^ 1 ~ 2 0 ©^'fb 
tKJSSs ^3giicl'-'2 0 ©/Npy >#W^>fb7KmM^ S3l^WS> 
y;l.v-C7A#Wg> -0-> -C0-^ -S-^ 
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- S Oi - Se-. -NR' -X - PR' - P (0) R' 

- BR' -Xit - A \ R' -^^L. R' (iTk^JI^. ^Nny 

feJ:l^o q « 1 ~ 5 cD^ic-?? C (MOHi^tl) -2^ ^^L> r 
0 - 3 ©HiSc^^-fo ) 

9 -S-fb-^tiJ^O* (B-2) t;U ^ y ^i^- ^^^^ 

n-e'tL> M^'> ^J' D'OrS^ ^rvx-^i^s, g^^r^x 

i;x::^;l/S, T ^ KS (-NO , 4^X7 >f >S ( - P <) , ^it 

TiaMM C> CR-, > C <D RO^Jt^^W^ C> S i R-, 

> s i (mt. R fiTK^X^^^iJ: 1 ~ 2 0©^<b7K^*4)5 
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X{i|iIi;T'fcm^j:oTV^TfecI;<. -teox. E^, E'XitYtm 

1-2 oomtimm, oorji^^iym.^m^Q 

-2 0 ©T U ^3lifcl~2 OCDT^ KM. ^^Ifc 1 
~2 OOS^^^S. ^lgiJcl'-2 0©*X7>f K®, ^^ifl- 

2 0ox;U7^ KS, 1 ~ 2 0 ©T i/;^S^<^i';6^'^^/e)n^o 

Ttjctl^o mY©;U>r Xtg®©:R(*:«?!I<i: LT{i^ T 5 Vli. ^-"r 

oT. ^fRl^l~2 O0^^b7j<f^gx ^Jgt!i:l-'2 0©^NDy>^ 
W^<b7K^S> 'y';bv-'i7 A^WS. xX#WS^ 

- C0-^ - S- > - SO, - Se-^ -NR' -> 
-PR> - P (0) R' - BR' -X{i-A1R» -^^ 
R' ityi(.nm=f. /NO>^*>II^X«^^i5:l'-2 0©^>fk7k^ 
»^ ^^Ifc 1 ~ 2 0 ©^^o^'v#W^{k7K^S^^ L> ^tibti^ 

^?l|;i{dr-«gSi 



/ \ 
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V>e e {i 1 ~ 4 (DmWL^mto ) 

v/^ i/ i; T^^S, 1, 2 - v'^ n^^v' 1/ t'-';-r> 

g(CH,=C=), ^^Pv/ 'J 1/ xx;Ui/ ij 

-e C (MOMi^-ffi) -2D *^Lx r 0 ~ 3 ©Hlfe^^-f o 
fiftSSl (II) 



t^M^^mit^'^^nt LIS 
±15— ISS; (II) K^^^r. M. A' . . qSLt>'r{i±i3i 




. • • ( M ) 
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Y' 0mi^mtLxit. (I) (DY (Dmmx-my^Lfzho t 

^^uYym=f, ^^lfei~2 0©^^b7K3gS, ^^iJ:i~2 0©/N 

R* -R' tt/::;6nMC|lI — o Tl^T t> J; < ^ IP^-t-^aiil 

R' (i3i^?^S^LTl.>'5 C iSO^'R « iR' J^gK L T S C 

t LV^o R* RO^R'' «h LTti. ^^^>5f S^^® 

(1, 2* -j:.5^L/>) (2, 1* -x^^Uy) - 
;U) AS?i5' n y K. (1, 2* -^f-U>) (2. 1* 

( 1 , 2 ' - >r V n tf ij > ) ( 2 , 1 ' - >r y n h° U 7* > ) 
- b'X ('f v^>'l'=i::i>:7 Av?^ P i; K, (1, 2' -x^ 

(2, 1' -X9^U>) -e'X ( 3 - ^ f-;l/-r >xx;l/) 
;l/nx>> Ae^^' D 'J K. (1, 2* -x^l/>) (2, 1' -x$^ 
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U>) -t'X (4, 5 ^y^f ^x^;!/) S^;l/:3-«:7 A v?^ p ij 
K, (1, 2* -xf-U>) (2. 1 ' -x^ 1/ >) - t^X ( 4 - 
>f v:/'n h';l/-r >xx;l/) v?;l/3xii7 Ai^^ D U K, (1. 2' - 
x^l/>) (2, 1 ' -xf- 1/ >) - fx ( 5 . Q-i^/^Jl^> 
f'x;U) i^^l/nx"^ Ai^i^ o U K, (1, 2' -xf-l^V) (2, 
1' -xf-U>) -lii'X (4. 1 - 'J ^ y:fu h' JV^ yf^J]y) 'J 
;I/3X.> A v?i? o U K, (1. 2' -x5^U>/) (2, 1' -xf- 
- t*X (4 -7xx;l/>r >x x;l/) ;l/ =j x >^ A ^ n U K, 

(1, 2' -xf-U>) (2. 1' -xf-L/>) -K^X 

_ 4 _ ^ y ^ n ;l/ >f > X X ;U n x A n U K , ( 1 , 
2' -xf-l/>) (2, 1* -x^l/>) -li'X (5, 6-K>^/ 
^yf^x;!/) e^yl/nx-t/ Ai^^ D i; K. (1, 2' -x^l/>) 

(2. 1' V^n f 'J X >) -If^X (^>xx;l/) ;l/ rr j:^ 

Av^^rJ'pi; K, (1, 2' -pff-U^) (2, 1' -x5^l/>) - 
t*x >xx;l/) >^;l/nx':7 Ai^^ a U K, (1, 2' - f- U 
>) (2, 1' - V f U f >) -H'X (>r>-rx;l/) i?;l/P 
x'^Av^^'dUK, (1, 2' - ^;l/'> U U >) (2, 1' - 
U U >) h'X (>rvxx;l/) ;l/ =r x i^/ A d U K, 

( 1 . 2 ' - ^ f- ;U V/ U U > ) ( 2 , 1 ' - v> f- ;b U U >) 
t^x ( 3 - ^ ^;U-r >xx;l/) >^;l/nx'> A V? p 'j K, (1. 2' 
- v?^ U 1/ >) (2. 1' - v^pi U U >) k'x(3- 

n >xx;l/) S^;l/3x-i7 a v?:5' p U K. (1. 2' - 
p< f- ;i/ i/ 'J u > ) ( 2 , 1 ' - V? ;>< ^ ;u y u > ) ex ( 3 - i - 
■:^p fyU'T >xx;u) v?;l/ u x A p 'J K. (1. 2' -'J/ 
f- ;l/ V/ 'J U >) ( 2 . 1 ' - e> y ^>»l/ U U >) K'x ( 3 - h U 
'J >7*x;i/) x^^ A p U K, (1, 
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2' - f-;U'> U U ^) (2, 1' - U >) h'x 

( 3 - -7 i ^ ;U >r :/ X - ^l' - A V? o U K , ( 1 , 2 ' 

- ;>< ^ ;U V/ U W > ) ( 2 , 1 ' - y ^ ;l/ V/ U 1/ >) t:';^ ( 4 , 
5 -^^y^r v^;l/3r.«:7 Ai;^ P U F. (1. 2' -i^ 

^ f- i/ U u > ) ( 2 , 1 • - y ^ ;i/ U u > ) t*x ( 4 - >r y 

:/'n l:;U>r v';!/^-":? A v':5' o >J K, (1, 2' 

'> U u >) ( 2 , 1 ' - y v/'j u fx ( 5 , 6 - 
y f-;P-r Ai^i? D y K, (1, 2' -i^^^ 

(2, 1 ' - u u >) e^x ( 4 , 

1 -:^n f^/I/'f >^>'l/=i-'i' Ai^^ n U K, (1, 2' - 

U U (2, 1' - i^pt U U >) t*X(4-7 

Vf' v^yUrj - -^7 A ^ d U K, (1 , 2' - ^ 

(2, 1' - ^^^i/v^ U u >) if^x ( 3 - ^ f-;!/ 
_ 4 _ i ifji^-i > 7" :=.)]/) i?;l/n^'i7 Ai^^ D ij K, ( 1 . 

2' - 'J / ^Jli/ ^) U >^ (2, 1' - f^^Pv^ U 1/ V) fx 
(5, 6 -O'/^ y7':=^Jl) 'JJl^:^'^ ^'J ^ ti ^) h\ (1, 

2 ' - ^ ;l/ i/ y 1/ > ) ( 2 , 1 ' - V n b" y X > ) - fx 
(^>f*j::.;l/) i;? ;[/ 3 ^ 'i? A n U K, (1, 2' 

yi^>) (2. 1' - 'T V >''n f y X >) -fx (S-^f-^U-f^ 
f'jr.;!/) A v^i^ P y K. (1, 2* -v'^f-yl/vyp 

(2. 1 • ->f V >^P f y x>) - f X ( 3 - i -:/p f ^l/^ 
Vt'^;!/) v?;1/::j a p y K, (1, 2' - ^ y 1/ 

>) (2, 1' ->rvypfyf*>) - fx ( 3 - n -■:/^;i/>r > 

fJ^;l/) V? ;l/ 3 tir A V? i> P y K , ( 1 , 2 ' - p< 5^ ;U i> y 1^ 

>) ( 2 , 1 ' - -r V P f y X - f X ( 3 - h y p( y 
vx-^u) ^1^7 a p y K, (l, 2' -i^y 
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U 1/ ( 2 . 1 • ->r v:^n f U 7*>) - t'X ( 3 - h y 
^ 5^;Ui/ 'J ^l/'T ^x^;!/) v^yl/n^-i? A o U F, (1, 2' - 
e^y U (2, 1' y "s^D h" >j X - K'x ( 3 - 
7 x^;l/>r s?;u=r;=.'> Av^iJ' n y K, (1. 2' -v^p< 

(2, 1 ' - ^ f- 1/ >) - K'x (-r 

Ai?^?' a U K, (1. 2' - ;P U 1/ > ) (2, 1* 

-t'X ( 3 f-;l/>f ;l/ 3 "^z A V? ^ D 

UK. ( 1 . 2 ' - ^ i/ U U V) ( 2 , 1 ' - ^ ^ 1/ - 
X ( 3 - i - >^ o h" ;l/ > X - ;l/ n r. -^7 A ^ D U K , 
( 1 . 2 ' - V? > f- ;u i/ U u >) ( 2 , 1 ' - ^ 1/ >) - ex 
( 3 _ n - -/^yU-f >-r-;l/) a ^ A d U K, (1. 
2* (2, 1' -^5=-U>) -b'X (3-h 

>; y 5^ ;l/ U ;U ^ f- ^ > X - ^l') ;U n - a iJ' n U K , ( 1 , 
2 ' - v^>>< ^yUv"; U >) ( 2 . 1 • -^^U» - fx .( 3 - h 

- u 1/ >) (2, 1' -^f-u>) -ifx (-r>r- 

i^jUn^-ir A D U K, (1. 2' - 7 x ^^l' U b >) 

(2. 1' - b*x ( 3 - y 5^;i/-r >x-;u) 

'^7 A V? ^ o U K , ( 1 , 2 ' - 7 X - ;l/ '> >; U > ) ( 2 , 1 ' - 
^^l^y) ( 3 - i - >^n t°;l/^ ^x-;!/) >^ 3 ^ "^z a 

^ P ij K, ( 1 , 2 ' - V? 7 X ij 1/ ( 2 , 1 ' - ^ ^ u 

>) -t*X ( 3 - n - :^f->'l/-1'>x-;l/) i^;!/^-^? Ai^i^ n ij K, 
(1, 2' - i^7 x-;Uv/ U u >) (2, 1' - ex 

( 3 _ I. ij ^ 5^ ;V ij p( ;p ^ > ^ ;!/ 3 r. A ^ D U 
K, (1,2' - v^7x-;l/i/ U U>) (2, 1' - 
ex (3 - h U ^ U JV^ yv'^Ji) P :=.^ Ai^ ^ D ij K, 
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(1, 2' - v?^ y 1/ V) (2, 1' -'J/^Jli^VU» 

(3 - / 'f-Jl^iy ^ ^ (3' - / i-Jli/ ^ 

v^;l/3r.«t7 A v?^ n ij K. (1. 2' - ^ ;W i/ U 1/ 
>) (2, 1' ->r y -/n fU x>) ( 3 - ^ 5^;l/S/iJ^ o^>;5^ V? 
x^;l/) (3* - p< ^ D^>:5' i? ;l/ n A ^ 

oUK, (1, 2' - U U >) (2, 1' -xf-U>) 

(3-^5^;l/i^^n/<:/:J^v^ix;l/) (3' -;>ff-;l/i/^o^>:5^ 
v?xx;l/) >^;V3-'> Av^i^ n 'J K, (1, 2' -xf-U>) (2, 
1' -/tuy) ( 3 - y f-yUi/iJ' v?xx;U) (3' 

^rJ' i^xx;!/) i^yUnxit; A n ij K. (1. 2' 
-xf-l/>) (2, 1' --f v:^n k° U 7*>) (3-^^;l/e/^n 
/< i^xx;!/) (3' - f-;)/ ^ d xx;l/) i^;U3x 
.^7 A>?i^ o y K, (1. 2' (2, 1' 

(3-p«f-;l/>':J'D'^>:J^>^J^^>'l') (3' - / 'f- i/ ^ u K y 
e;xx;U) >^;l/nx«> Ai?^' a «; K. (1. 2' - ^ f- U >) (2, 
1' - V t° U -r >) (3 - / i-JVi/ ^ uKy ^ Px-x-jl) 

( 3 ' - 7^ f- ;l/ ^ n V? X X ;U n x A ^ n U F . 

(1. 2* v:/o fy 7*v) (2. 1* -^v^Pt-yx^) 

(3--?ff-;l/i^^DO^v^^->'l') (3' -yf-;Uv'^'D^>:5' 

v;xx;U) i^yUnx^i; A v^i)' n ij K, (1. 2' - p( f- ;l/ U 1/ 

> ) ( 2 , 1 ' - > f - ;U v' y L/ > ) ( 3 . 4 - i> f - V/ n 
>^s;xx;l/) (3' , 4' - 1?^ f-yUi/^ n^>:5^ e^xx;l/) 

;Unx>i7 A V? ^ D y K, (1, 2' - ^ f- y U >) (2. 1' 

--T V:/o fy f'y) (3, 4 - o^>:5^ v?xx;U) 

(3' , 4' - v?^ D'^ XX ;l/ n x A :^ 
o y K. (1. 2' - i?^ f-;l/'> y 1/ (2. 1' -x^l/>) 

3 9 



wo 02/16450 



PCT/JPOl/07163 



(3. 4 - i?;^ OA^>iJ' i^xr.;U) (3' , 4' - 'J ^ ^ 

y uKy 9 ^J)Vu 2>.=i; ^ u ^) Y\ (1, 2' - 

xf-UV) (2, 1' -/i-Vy) (3, i - 'J :^ =f- !7 uKy 

(3' , 4' - v^;>< D^>:5^ e;xx;l/) 

3^11^7 A i^^' D U K, (1. 2* -x^U>) (2. 1* -'TV'/ 
of'Jx^) (3, 4 - f-v'l/v/ ^ 0^0:5^ v^x-;U) (3' , 
4' - p< ^ i;^xx;l/) ;l/ n x A ^ o U K, 

(1, 2' (2, 1' (3, 4-e^>>«5^ 

D/^^rJ^ v^xr.;l/) (3' , 4' - ^ 5^ ;U i/ o ^ > rJ' 
x^;l.) i^^l/axi^ A v^^' o i; K, (1, 2' (2, 
1* ->r V/P tf U X (3, 4 - P^>^ e^xx 

(3' . 4' - i^^ ^;U'>^ n/<>:S^ v?xx;l/) i^;l/nx«t7A 
o ij K , ( 1 , 2 • - y ^ o t° U X > ) ( 2 . 1 ' - ^ 7 
nfcfUf*>) (3, A-'J u^y^ 'Jx.::.jV) (3' . 
4 ' - S> p< f- ^ u > i;' X X ;l/ 3 X A ^ o U K , 
( 1 . 2 ' - p< f - ;l/ V/ U 1/ > ) ( 2 , 1 ' - V? ^ ^ i/ U U > ) 
( 3 ^^U- 5 -xf-;l/i/^ D/O:? >?xx;U) (3' 
-5' - xf-;l/ ^ D/<>^ i^xx;l/) ;i/ a x -^z A i> ^ p 'J K. 
(1, 2' - U 1/ >) (2, 1' - 1/ 

{Z - / ^JV- ^ !7 uKy ^ 'J (3' 

-5' -xf-;l/v^^ o/<>:J^ >^xx;l/) i? ;l/ 3 x ^Jr a ^ o U K, 
(1. 2' - i^^ 1/ >) (2. 1' - i^./ f-;!/^/ 'J 1/ >) 

( 3 5 v:^D k';l/'>^ o^VrJ' S?xx;l/) (3' - 

pi^;l/-5' --f y -/o t'^l/S/iJ^ P^^jJ' i^xr.;l/) i?;Pnx'i7A 
i^^PUH\ (1, 2' - v?;{ U U >) (2, 1' - > f- 

U U ( 3 - f-;!/- 5 - n - ■^f-JVi/ ^ uKy^ i^xx;!/) 
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(3' -/^J\^-5' - n - o/<>^ i^xr.;!/) i^jln 

- -i/ A V? ^ o U K , ( 1 . 2 ' - ^ f - ;l' i/ >; L/ > ) ( 2 , 1 ' - 
^ ;U V/ U U > ) ( 3 - ;i f - ;l/ - 5 - 7 i ;l/ V/ n ^ > X r. 
(3' -^f-;l/-5' -7 jlx;1/S/^ o^>:5^ i^xx;U) >?;l/ 
3x>tr A ^ o U K, (1, 2' - i^y y U >) (2, 1' 

->rv:^ae'Jx>) (3-^f-;U-5-x^;l/S/i:?D^>:5'i^x 
x;l/) (3' -p'f-;U-5' -xf-;l/'> ^ >:5^ v?xx;l/) i^;!/ 
n X A n U K. ( 1 . 2 ' - p< f- ;!/ i/ U 1/ >) ( 2 , 1 ' 
--rvyobfUxy) (3-^f-;l/-5 - i - ^nt:°;Ui/i^n^> 
:J^i;xx;l/) (3' -p{f-;U-5' - i - o t: ;l/ i/ □ ^ > 
xx;l/) i;;l/rrx«> A P U K, (1, 2' - p« v/ U U >) 

(2, 1' - V ':/n h" y X ( 3 - ^ 5 - n - 

:}'o^>:?i;^xx;U) (3' -^^;l/-5' -n-7'f-;Uv^i>o^ 
V^i^xx;!/) s^yunx-i? A i^^' o i; K, (1. 2' -i^^f-yl/i/ 
iji/y) (2. 1* vzftiifi) "fy) ( 3 - 5 - 7 X 

x;Ui/ ^ D/OrJ' i^xx;l/) (3' -p«f-;l/-5' -7iX;l/v/i^ 
D/N^ > v?xx;l/) iP;P3xii7 Ai>^ n U K, (1, 2' -'J/'f-JV 
v"JP>) (2. 1' -x^l/>) (3 -pi 5 -xf-;Ui/^ 

D^y^i?xx;l/) (3* -;^f-;U-5' - xf-;P i/ ^ n ^ 
xx;l/) S^yl/nx-^? A>?i^ n ij K, (1, 2' - ^ 5^ ;U U U >) 
(2, 1' -xf-l/>) ( 3 f-;!/- 5 - i -':/d tVl/i/^ 

i^xx;!/) (3' -/i-J\y-5' - i - Zf n \£ Jli/ ^ u 
i;xx;l/) v^;l/3X'!7 A v^:? o «J K, (1, 2' - ;>< ^ ;l/ U 1/ 
>) (2, 1* -xf-l/y) ( 3 - ^ 5 - n - D 

/<>^v?xx;l/) (3' -j/f-;U-5' - n - :^f->'l/'> ^ o^O^ 
i;xx;l/) v'yl/rrx'i; Ai^^ o U K. (1, 2* - p< ;U U U 
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>) (2, 1' -if-L/>) (3 5 -7x-;l/'>^ 
^rJ'v^x-;!/) (3' -p«5^;l/-5' - 7 x x;l/ ^ o > ^ x 
;W n x »i7 A ^ d U K , (1. 2' - p< U 1/ >) 

(2, 1' (3-^^;l/-5-xf-;Uv/^n^>:J^i? 

(3' -yf-;l/-5' v?xx;b) v?;l/ 

□ X 1:7 A V? o U K. ( 1 , 2 ' - ;l/ i/ U 1/ ( 2 , 1 ' 

JV) (3' -^5^;U-5' - i -"/a tr;l/v/^ o^>^ i?xx;i/) 
V? 3 r. A V? ^ n ij K . ( 1 , 2 ' - ^ ^ ;l/ U b > ) ( 2 , 
r -^f-UV) ( 3 - pi 5 - n - :/f->'l'e/i5' n^>^ i^x 

x;l/) (3' - n - D^>^ v^xx;!/) 

;l/ 3 X A o U F , ( 1 , 2 ' - y ;l/ i/ U >) ( 2 , 
1' (3-pff-;U-5-7ix;l/-:/^'p^>rS'v?xx 
;U) (3' -^f-;l/-5' - 7 xx;l/i/^ cr/<>:^ i^xx;U) 
n - .^7 Ai^^ a y K, (1, 2' -x^U>) (2, 1' - ;>« f- b 
>) ( 3 - ^ 5 - i - h°;l/i> o^VrJ' v^xx;l/) (3' 

- i -:/'o b°;U>^^ n/^>^ >^xx;l/) v^yl/nr.-:? 

As^^'p'jK, (1. 2' -x^u>) (2. 1' ->ry^oeu 

x>) (3-p«f-;l/-5-i-:/'alf;l/'>^^n^>i^ i;xx;i/) 
(3' -^f-;U-5' - i - :/a b°;I/i/ >^ i^xx;!/) ;U 
3Xii7Av?:^nUK. (1. 2' (2, 1' -^^U' 

>) ( 3 f-;!/- 5 - i -':^n t';l/v/^' P^>:^ v^xx;l/) (3* 
-^f-;b-5' - i -^p fyUS/i^ p^VrJ^ v'xx;U) i^yl/nxi^? 
A V? ^ p 'J K, ( 1 , 2 ' - ^ f- 1^ >) ( 2 , 1 ' - ^ V ^ P t' U 
7*>) (3-;^f-;l/-5-i-:/nt';l/i/^p'<>^e^xx;l/) 
(3* -/f-J\^~5' - i -:^P t'';l/v'^ P^>:5' i?xx;U) 
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n j::. C7 A D ij h\ (1, 1' - p« ^ ;!/ -> U U > ) (2, 2' 

- V? ^ f- ;l/ 'J U > ) If' X ^ > -r ^ ;l/ =1 ^ A V? ^ D U H\ 
(1, 1' - x^;Ui/ U U >) (2, 2' - v?^ 'J U >) 

t'7;-<>x-;Uv^;l/3r.'jr Ai?^ a U K. (1, 1' -v^p«^;l/'> 
(2, 2' - / f-Jl'y ^) U >) >f:=.JV'Jj\yZ3:=. 
•^7 A o 'J F\ ( 1 . 1 ' - V? -r V □ h" ;U i/ U b > ) ( 2 , 2 ' 

( 1 , 1 ' - 'J >^ i-ji^i/ ^) u» ( 2 , 2 • - ^ y :^ D t';u i/ u 
If >x^;l/v^;l/3r.»i7 A n U h\ (1. 1' -i^^ 
V/ U u ^x^;!/) (2. 2' - i?^ U U >- 3 - h 

U ^v'^v' U ^U'T Vx-;!/) Ai?^ D U h\ (1, 1' 

- x^;i/i/ U y^r (2, 2' - 7 x u u 

> - 3 - h U ^ i/U > X ^ >'l^) ;!/ 3 j:^ "^7 A >^ o ij K > 
(1. 1' - v?7 xr.;US/ ij b (2. 2* - 'J / t 

;l/ V/ U U > - 3 - h i; ^ ;U i/ 'J ^l^ ^ > X i> ;l/ =r A ^ 
n ij h\ (1, 1' - ^;Vv/ U 1/ >-r >x (2, 2' - 

v?7 ij U > - 3 - h 'J 'J Jl^ y'r^Jl) v^;l/:i- 

•^Av^^nUK. (1, 1' - i^^ Vfuh° Jli/ ^) yy'^Jl^) 
( 2 . 2 ' - pi f- ;l/ i/ U b > - 3 - h >J V/ U > 7*- ;u) 

A D ij F\ (1, 1' - v?^ f-;l/'> 1; 1^ >^ 
( 2 , 2 ' - V :^ a b°;V U U > - 3 - h U ^ 5^ U 
>f v^;i/3-'>Ae;^^DU h\ (i, i' -'J^^jfat' 

U u (2. 2' - v^>r v t";i/i/ u u >- 3 

- h U ^ 'J ;l/-r ^x-;!/) i^^Un^-:/ A v^^ o 1; H\ ( 1 , 

1 ' - j)< ^ ;l/ U > ^ > -r v*!^) ( 2 . 2 ' - v> 5^ V/ U P 
y _ 3 _ |s ij ^ f- ;l/ i/ U v'l^ -J* 'T > x — ^l') V? :3 ^ A i> ^ o 
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U H\ (1. 1' - U U (2. 2' - 

7 i ^ ;i/ 'J u > - 3 - h ij ^ f- ;u i/ u ^ f- ;u > t"::^ v> 

^l/nr-t^ Ai?^' o U K> (1, 1' - ':^7 U 

( 2 , 2 ' - ^ f- i/ U u > - 3 - h U >'l' V/ «; j>< ;!/ 
^>f*r.;l/) Ai^ i> P U h\ (1. 1' -v?^f-;l/->U 

(2, 2' ->^7x— ;^'>'Jl/v-3-^'Jp{f- 
;^i/ U f->'i'i' i^-'i/^-'i' Ai^iJ' D u h\ (1, 1' 

- VZfu h'Jl'y ^) uy^ yy'^^.JV) (2, 2' -':^^^;P'>U 
> _ 3 _ h ij y ;l/ i/ ij ;l/ ^ ^ ;l/ >r > f"- ^U) ;U n ^ -i? A 

o i; h\ ( 1 . 1 ' - ^ '> u v/C > ( 2 . 2 ' - 

) v5;Hjr..:7 A o U K\ (1, 1 ' - i> ^ f u if ^) U y 
yfyy'^jV) (2, 2' - v?>f V :/o t:°;Ui> •; > - 3 - h ^ f- 
JV/ =f-JU i/ U > x^yU) rJ j:: «:7 A >^ ^ o U K J^i ^Sii^^ d *1 
&0'fb-^i^lc*>t:)-Sv?;l/n^';7A^f-rJ^>X{i^^"7-':7A{cMilt 

fco^^ff 6 c cb;6>'T'§ -So 6 ^ c n b is^ $ n § 

(2, 2' 2' -) (2, 1' -)T'*o-Ct>J:<^ 

(1, 2' -) (2. 1' 1' -) (2. 2' -) T' 

(B ) fi£^© -5 (B - 1 ) ^^5-*^ tTtts ±iB (A) 

^i^x^&tm. ^,^■rn0 t>o-et)^ffi-e^ (III). 

(IV) 

( CL » -R^"] . ( CZD - ) b • • • (III) 
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( CL * D . ( CZ3 - ) b • • • (IV) 

5o ) 

C (III). (IV)^4'> CZ3 - ^EfiifeT 

CZ' ] - M iZ' ) - > CCT' CZ' ] - 

TbMlz^m^Ltir >tflt>-^ CM' G' . . • G' D - 

(d c:-^. M' li^mnmm 5-15 i^5n^. t L < «Jiffl#^ 
^1 3~1 5 t^xi^^^-To G' ~G' it^tl^'tiiK^m^, ^^o 

y >JE^, 1-20 oTJi^jim, 2-4 o © v?7;u 

+ ;i/T^yS. ^5gife 1 - 2 0 0T;V3^i^a. ^^i!i:6~2 0© 
Ty-;l/S, 6 - 2 0 ©T U -;i/;i-4^'>», ^^iJ[7-4 0 

07 JV^Jir V - Jl&, ^^15: 7 - 4 0 ©T U ->'l'T;l/ + ;l/S. ^ 
mifc 1 ~ 2 0 ©/Npy >g^^'fb7X^S, ^^tJc 1-2 0 ©T 
5j-4^v/S. Wa^^n^ KS^ X«^^?i^2-2 0©^xojjg^^ 
W^^kTK^S^^-fo G' -G' (Dot>2'DW.±i)m^^^lr\.^ 
X^^\^^c f C (4'^il^^SM' ©M^ffi) +n ©^^^^ 
•To ) > cz " :i - (i. M«?Sl^iS:©ii*ic©^^ (p K a) 

x^©ils^t>-a-©*^§::^S. ^fiUicjS^Mi^a^ ti5 

ti. R'^iiTK^H^. ^^iJCl~2 0 ©T>'l^ + >'Ug, ^^IIC6- 

2 0 ©T U T>'i' + >'i/T U -;i/SX«T U -;i/T;u + ;u»^ 

1 - 2 0 ©T;i/^;i/S, TU-;u». t;u^;ut U -;i/SX{i 
T U -;i/T;i/ + ;i'g^^-to R h 5 7 ^ ;U ^J? 7 ^ u y, 
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CL" D ©>r ;t ^■liic-e 1 ~ 3 ©Hi^. a fi 1 £^±O^IS:^ b = 
(k X a) r'*-5o a. JiSS^^m 1-3. 11-13. 17 

J^7G^^^Ofe®-e* t). M" tt. MISft^HT-l 2m7hM'S:^ 

to D 

i;y s.^JV7 ^ y, N , N - V? ^ f - v'U T ^ U > , h U ^ f - ^'l' T $ > , 
h i; xf-;i/T ^ h ^) - n-zf^J\y7 I >, ^ f-;!/ 7 x -;i/T 
hf'Jv^>. p-"/n^-N. N-v^p<f-;l/T^U>, p-- 

y ^ >, h ij 7 X - ;U 5^ X 7 ^ > , 7 X X ;U X 7 ^ > <i:' © 

Ri''®^-^*:^?!]^ tT«7K^. p'^^'l'S. 'Oi^-'l'*, 

i/i^ o^>:5^ i^xx;l/S, ^ >/ ^ n ^ > rJ' xx;PS, x^;l/ 
i/^D^^iJ'v^i - ^>:J^yf-;Ui/^^a/<>;J^v^xx;l/g:r.E 
^^^tf S C t A^T^ So R''(DMWmtbXI,t^ 7xx;l/S, p 

Ri'®^#:^Jci:LT(ixh^7xx;l/jH;l/7^ >, 7^nv/T^>. 

TU;u. > ^ u S c: So ^^c. ©m#:^J 

(bLTtts Li, Na. K. Ag, Cu. Br, I, 1 > flif^^ 
{f S Cti^X'M> M" ©^#:^J iUTtt.Mn, Fe, Co, Ni, 
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Z n fl^^^if^ C tif^-^n^o 

ttz^ CZ ' ] - ^ tflt>t> CM^ G' • • • G' 3 ^C*5\,^ 

T. (DMi^nt LXitB, A 1 , Si , P. As, S h U t\ 
J?* L < ttBJtCJf A li!)<mifihtl^o G^ , G* -G' 

{kTK^Si try x^;l/g. n-"/nf;l/g, ^V^^nh" 

p-hg;US, K>>';i/m, 4-t-:/f-;l/ 
7x-;US, 3, 5 - f-yl/^ ^^n>!7'>ll^ i L 

p - n 7 x^;l/S, 3, 5 - 7 n 7 x ^v^J' 
^'Dn7x-;l/g, 3. 4, 5 - h U 7 n 7 x x;l/S, 
7;l/;J-D7 xj:^;l/S, 3, 5 - t*x ( h U 7;l/;t f-;l^) 7 x- 

H'X ( h U y U y f-^l/S^i: > Wil^ n -r KS 

i^7 xJ^.^l'T^l^i^ >S, i/ ^ n ;l/T 
i^7 xx;l/5i9^^j:^;6^^J/^n5o 
^ ^Efett®T-^ >-r/<£:b-^ p K a 1 0 KXT(D-:fU> 

^SigS CZ* ] - 0:a(*:^«Ji LTtt h U 7;I/:to y ^ 

T^;^ > (C F 3 SO. ) - , li^X ( h U 7;!/;^- n y ^ yx/l/'fxx 

;U) yf-;l/Tx^>. t:^x ( h ij 7;l/;r o y ^ /<> 

m^MT-^ > (C 1 0 4 ) - , h 'j 7;l/;r ol^KT^:^- > 
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(CF, COt ) - . 'X^1J-7;l/:^nT VT-:t> 

(SbFe ) " . y ji^i- n ^jvt^ymr y (fsOs ) - , ^ 
13 u p^ji^t-yMT > (cisOs ) ~ . y Ji^^ D >M7 

>/ 5 - 7 ^y^t7 >f-=ey (F S 0 » / S b F « ) " , 7 

u X J\yt^ ymr ~yir y / 5 - y y itWuM (FSOs /AsFs ) " , 
h ^) y Jiyiru ^ y yM/ 5 - y ^ it7 y^^^e y 
(CF, SO, /SbF, ) - fl^^mif^^ti)<X'M?>o 

omw^j^^t ^ ^ ^ y^ih^^^ tui^^ (B - 1) 

T Yyy X — ;l/i8M hU-n-7'f-;l/T>^-'>A, xh^7x:^ 

T^^r^':?^, 7- Yyy x^;HB^^ f->'l^ ( h U - n - T'f-^U) T 
>'tj:^^7A, T-h^ 7 x^;I/5imK>i?;I/ ( 1^ U - n - ^f-;!/) T 
>t^«:7A, f-h^7 x^;USBMi>^ ^;l/S^7x:::^;UT>^-^'i7A. 

X h 5 7 x-;HSM h U 7 x^;l/ T^^^'i^A. -rh^ 

7 x^;l/?iM h U f-;l/T^ U A. -f h 7 7 x-;HB^pf 
f U i?-":/ A, X h^7x-;H9m^>i^>'H^U i^-'i'A, xh^ 
7x^;H!B^^ (2 -i/T J v'-C'A) , X h7 + X ('^ 

7;l/;l-p 7 x-;l/) 588^ h U xf-zi/T ^^-^--^^ A, xh^+x 

(/OrJ' 7;l/4-a 7 x:=.;l/) 18^ h 'J-n-7'^;UT>tr.'^A, 
X h^ + x 7;U;}-D7 x-;i/) h 'J 7x^;UT>*^ 

"^7^, xh^4^x 7;U;4- n 7 x^;l/) flK^-r b ^ - n - 7' 

f-;i/T:/* — '^'A. xh^^^x > ^ 7 D 7 X mWf- 

h9x5^;I/T>*-'i^A, xh5 + X :^ 7 n 7 x 

iBi|K>$;;l/ ( h 'J - n - 7'^;V) TV*-'5'A, xh^^X 

4 8 



wo 02/16450 



PCT/JPOl/07163 



(^y^J^ 7;U;t o 7 x-;i/) 1] ^ h 'J 7 ^ - ;!/ T 

T-'J^-^A, f-b^^X 7;!/;^- n 7 x-;l/) h U 

f-;UT— >J — A. xh^+X (^VrJ' 7;l/;J-o 7 x:=.;l/) M%.:^ 

> v';l/h° U v^ — "if A, 7^h7 + x 7 D 7 x^;P) flHig 

(2-i/Tyk°i;i;^-'^A) , xh^^X (^>r5^7;l/;i-o 

7 X mWL< y'J)\/ ( 2 - T y t° u ^ A ) , h ^ + x 

('<>iJ^7;U;^n7x-;l/) ( 4 - v/T 7 If U i^--^/ 

A) , T-h^+X (^>:S'7;l/:to7x~;l/) fli^ h U 7 x^;!/?}^ 
XJi^-'^A, xh7+x Ct'x (3, 5 - h U 7;U;t p y 
7x-;l/] UMS^ ^ ^>'l'T^ U A, -r h 7 7 X ^;l/iaM7 X n 
^rr.'^A, xh^7x-;HB^m, -r h 7 7 X h U f->'l^, 

X h ^ 7 xr.;l/iBMx h77x:=.;I/'J^;l'7^';>W:^>, xh-7 
+ x 7;l//t-P 7 x^;l/) iB^7 X o •fe^'i? A, -rh^ + x 

(/<y:J^7;U:tn 7 x^;l/) ( 1 . 1' - ^ ^ -'U 7 x n -fe ^ 

-^A) . xh5^x (/O^ 7;U;*-o 7 x-;l/) iS^-r p« ^;U7 
xD-b-'^A, xh^^X C^^iJ' 7;!/;^- a 7 xr.;l/) P^iS^ x 

h 5 ^X ('^ ViJ^ 7;l/:^ n 7 x^;l/) il^ h'J5^>'l^, xh^+X 

(Ky^' 7;l/;J-n 7 x-;l/) 531^ U ^-^A, xh^ + x (^>:J^7 
p 7 x^;U) ISm^J- b U A, xh^^^X > 7 P 7 
xr.;U) HMx^J- ^7x^;l/5}?;U7^U>'7>;^*>. xhv7;l/;t 
pH^®, ^4^1^-7;l/;^pP^ffi, ^ + 7;U:t pfith^M^, iitl 
%WiWi, h >; 7;l/;t- pS^^^, h 7;!/;^ p^ >x;U.t: >^m^<E 
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(B-1) it-mm^^rh^< . ttz~mi>j.±=^m^^t>^rm 

-15. (B - 2 ) m^07J]^i J tLXit, (V) 

';.>A'-o-(-t'-°-^^'<B*- 



-^^s^ti^m^TJii J =^^y^ s^o^-is^ (VI) 



r<t'-°) 

R" 



(VI) 



So ) 
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(A) mm^^t (B) iii®s^^<h©^ffiiij^«> (B) mmmii^ 

tLX (B - 1 ) it^m^^^^tim^Kit. ^JlitVBt L < a 
10 : 1-1 : 100. J;l9Jf*L<«2 : 1-1 : 10 ®|gffl75i< 

h;6^'ii< mm^X^l^^o tfz (B - 2 ) {k^^^ffi 

i^^tzm^Kit. ^Jlitxaft L < 1 : 1 ~ 1 : 1 0 0 0 0 0 0 . 
X^Ui^L<itl : 10~1 : 10000 0$gH*^'li* LV^o ^© 

llfflfi^T-ni:\«^o tfz. mm^^ (B) iurti (B-1) . 

(B - 2 ) ^^^ix^rajaiim^-^^-a-Tfflv^s c i fcr-^ 

*^B^©SSiji:*r?*f-*5»:}-'&«^^MiSfi. ±fB (A) sK^RO^ 

(B) fiX^(cj[jn;^-T (C) fiK^i LTWar^u? -"i? Afb'&'^^-ffl 

(VII) 
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R ^'v A 1 J 8-v • • • (VII) 

US: 1-2 0 <D7 Jl^ ^i/M^ ^fll5:6-'2 0 CD T U - (i^^ n 

MfB-fiS^ (VII)-C^$ tl^{b^^®^<*^^J<i: LTtt. h U ^ 
;l/ T 5 - A , h U X f - r ;u ^ - 'i' A , h ij ^ V n ;u T ;u 

n U K. i^x^;l/T>'l/ ^ A^J' D g K. p< f- ;U T ^l^ 5 A >^ 
p t; K, X ^ ;l/ 7 /I/ ^ X A V? D U F . >^ ^ f- T $ x "^7 A 7 

-^7 A h K >; K , X ^ ;l/ 7 ^ X '^7 A -fe X 4^ n ij h^mi)<^if ti 6 o 
c:n&©W^T;i/ ^ x«i7 A>fb'^<l^?i{i-«ffl<'^T4>^ < . -§£i± 

*^0JcD^ii;5■^*{-*5^^T{i^ ii^EL/i (A) (B) fife^ 

Rt; (c) ^^^m^'^r^^mm^n^ir) ^ t^-i:-^ 6o =fmmm 

a. (A) fiSc^ic. ^J^t^. (B) ^^*^M$-li:S::<!:{-J:«9fi^ 
(B) fi^^0^ffliiJ'^®^£ii^«£ <ii\ M/g^JX h©^M{-^ 

m6<)T'*5o $5>{-> (A) fi^^i (B-2) i^^^mm^ 
iz^ ^mmmwLmn. 2 o "c- 2 o o °c. t l < i o 

5 2 



wo 02/16450 



PCT/JPOl/07163 



luiH (A) mm^^t (c) mmi^^tcDm^m^it. ^jvitx- 

ttftKiil : I'-'l : 10000^ ii^BtL<lil : 5-1 : 
2 0 0 0 ^ $ ihi^ftft L < (i 1 : 1 0 L 1 : 1 0 0 0 ©fgffl*^ 

Li^o m (c) mm^^^m^'?>ctiz^*!). m^^m^ti^) 

MW^mMUWt LT«. S i 0* , A 1 , Os . 

MgO, ZrOs. TiO«. FeiOa. BjOs, CaO, 
ZnO, BaO, ThOj ^ C tl ^> ® '> U ^T;U $ 

::tli^OxpXit^ <Hp{CS iOe . Al« Os i)^1^t LV^o ^«S:*5n ± 

xh^^^o 

±BKXn(OUi!^t LT>MgCl2,Mg(OC2H5)2 

i[i~2 ooT;^ + >'^»^ ^^15: i 2 o or Ji:=i ^ 'y^Xit^M 

1^6 '-2 0®TU-;WS. (i^Noy >JId^X«^^^ 1 ~ 2 0 
©r;!'^;!/^^^ t^ xfi0'-'2. y{i0~2•e^)^ *^ox + y = 
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wo 02/16450 



PCT/JPOl/07163 



^'^y^m^w, 7}?yx5=-u>, sfsui-^xv, s^jH'jx^u 

:^is:^BJ{C*Jl^■rffiV^ i^tl^Ui^t LTtt^MgClg.MgCl 
(OCsHs), Mg iO C 2 ) I , Si02. AI2 Oa^^C 

il)<^ ^i^UmUM'^ I'-S 0 0 nm^ fftL<ttl 0~2 0 0 fim^ 
^^UtL<it2 0-1 0 O^imT'^So 

S o 

*/i> m.W<Dit^mmt^ ®^ l-1000m*/g.$f*L< 
{i50~500m^/g> ilH?L^»«at 0 . 1 - 5 c m » / g ^ 
0tL<(iO. 3~3cm'/g-e*>So 

^ 5 o 

-1 0 0 0°C. $f*L<li 2 0 0 — 8 0 0 'C'tfj^^ LTffl V> ^Ct 

mm^^l^if (B) j54«lfi&^^©ii>^<J: < t b < (A) 
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c; (B) ^^<D{}>fi < <h fe-^im^z^t^s-^ts^Ffe. 

<Dt>. :^i^^mm^r^ (A) CB) m^(D{pti< tii-:^ 

tm^-t^:&f^. (S)fi<*i (A) ^^Ro^/x« (B) m^fnM 

® (A) ^^^-XU (B) fi£^5-<&S^*i-S^#^-t^^«:®"e>> 
(B) m^Xit (A) fig:^<^:?I^■#-S;^S^ <D (A) (B) 

® (A) t (B) 

*^B^{Cfel^T^i^ lufH (A) , (B) , (C) ^^M^-l^S^ 
iJCj&U ~ 1 0 0 0 k H z ©jSitM. SftL<{ilO-'500kHz 

t *^BJ{c:fon^•r^i. (a) fiK5>S.a^ (b) ^^(D{i>ti < i 
^^:S>Cti}^X-^?>o m^^f (A) ^^RCJf (B) fiSo^©ii>^i: < t 
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A>ft:^#i<£-iDx.. x.^ 1/ y fit' (D:^ lyy ^ y^S-ffi^ 2 MP a 

(gauge) ira^Tx - 2 0 - 2 0 0 W l^-- 2 ^f^mS.^m 

:$:^HJ^cfel^T(i. (B-1) ti^W t<D^mm^it. 
Jttflf* L<«1 : 5-1 : 10000s J;f)0*L<(il : 10 
~ 1 : 5 0 0 <b-r L < s ( B - 2 ) .fc S^*: <J: 

fij-^ii. K«JtT'$f t L < 1 : 0. 5 - 1 : 1 0 0 0 > J; »3$?t L 
< ti 1 : 1 ~ 1 : 5 0 tt^<Di)<W.t LV^o (B) tT—S 
£i±^ii^ LTffl^/^^Ji-^Ji. # (B) fiK^<i:S^*:i©^fflf!|^75>' 

WtO^Mm^lt. K«Jt-?N iff t t < {i 1 : 5- 1 : 1 0 0 0 0 > 
J;^)$ftL<til : 10~1 : 500 tt^Oi<mt LV^o 

(B) C (B-1) ^^Xit (B - 2) fife:^] iS^^iO^^ 

M#J-^x Xlt (A) Bg4>iS<*:i0^ffiiiJ#*^±fa|gffi^j!&ffiS'r S 

(Dm^mmm(D^i-i^^^it^ 2 ~ 2 o o m. $f t l < 

1 0 - 1 5 0 ms #{cjf * L<{i20-100 m-e* {9 . Jt^ 
M»(d:> as 2 0 ~ 1 0 0 0 m" / g . $f t t < 5 0 - 5 0 0 
m* /gT-^So 2 m*«T'fe§ <!: M ^ l^l^ 4^ © « 

S d t*^* ^ s 2 0 0 m<&j@x.S iS-ar^^^^^O^a^^CJ^^*^ 
d id^^So J4l^®8J36<2 Om* / g^MX-^ :h tm^i^ 
^yt^Ct^<^>0^ 1 0 0 Om'' / g ^m^^ tM'^WO^^^ 
iji^Tt^C tjt)<&:bo ttz. :;^mm(Ommi^^^'X. Ui^l o o 
gcjaOg^^Jggti^ iitO. 0 5 - 1 0 gs #(C0. 1 ~ 2 gT*S 
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fi^^#{-o\,^T{i^ S-^fiSttSS- 1 0 0 - 2 5 0 "IC. 0* 
L<«-50~200r. J:^|ff*L<(iO~130r'e*So t 

(*;l/Jt) *<*f * L < {i 1- 1 0 « ^ 1 0 0 - 1 0 " i5^.£ 

&ti\tU-^ t < (itE~ 2 0MPa (gauge) $e>«c$f*L< 
lOMPa (gauge) -e*5o 

m^mm^m^^^i^^. ^y^y^ h^wx^, +v/u>. 

-e^So ::nc>©^^{i-ffl^#3*-effli'^Tt><k < ^ i:Mji(±©fe 



wo 02/164S0 



PCT/JPOl/07163 



Cin ^>OfI'a-tl^<£ t''S:^if 6 Z. til}<X^ ^fi-^ Tffi V^ 

tti. ^mm^umi^t. ®s-2 0-2 0 01c. $ftL<ii-i 

0~13 0°C> cl;i9$?tL<{d:0~8 0t!-e*.5o ^^i*'^{-*5V^ 

^fmn^K^^'Xii. ^mm^^^i^^omm^m irj} (i 3 5 

>(^-r 5^€fi^^s^ti©»*^ 1 ~ 1 0 0 0 0 1 0 ~ 
[3] 1 -zfy^y^mmm^^ 

1 -yx>l^^m!|a^«l^tt> fifBl --/t^^^S-^^ [1] ^ m 
[a' ] {cjit:i^3^j^^inLT5^j:s^flimfi^ti-e^^o i- 
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HSU >mit^^^i < tt^©^JiiiN ':^^>v^ u x>v>'i'fi' h->'i^ 

S o 

^ i; ^ n T ;U:^ >^ v/ > >^ :t ^f" U X 5=- 

±mmt LT{i> ^m#mT;u 5 a^. p - t -:/'f-;i/$m 
SMt;u ^ -"i^ AJ^^ T b'^'^:'- h 'J A. =^i^y s.:^-^ti )\^t^y 

U f'>V;l/e h->'^^ 1. 3:2, 4-t'X (o-3, 4 - ^ ^ 

> U > ) V ;l/ e h - 1 . 3:2. 4 - b X ( o - 2 . 
4 - p« ;K > i; U X >) V ;nf b 1 . 3:2, 4 - ex 

(o - 4 -xf-;l//<>i? Ij v;Hfh-;l/> 1, 3:2. 4- 
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b*X ( o - 4 - n n K > U f* >) y >'Hi' h - ;U> 1 . 3 : 2 , 
{ix ifH^S^b (ti) cD>y';i';i--;i/MD^y;i/;t--;i'MD - R 

X ;l/ K M 1 6 0 Ox > ^ ^) 7.^ JVKM 1 5 0 Ox > ^ 'J 
XirjVKMl 3 0 0 (®n°pig) m^^^ifihtl^o 

mmmn.^tLxit. ^jv^. ^u-^ -^-ai. tt^^t^v. is 
y7.mm. ^y'^x^u-^x iiy7.\£-x^ ^-(mtun^^j-. ^• 
y^ijo^h-rhx 'Oh^J-^rhx 7 ^ Nx t^u^ r.-:? aji^tISx 
7;i/i:^x v'U;?7x ^^m±. ^<bf-^>x ^{b^i/:^^ v/'t^A, 
5«&*x U^^<J\y-y. TK^^br;!/ $ ^"^7 Ax TKH^b-^i/;!^ i/-!? a, 

V/ -^7 A, Knv^ hx m,mtlJl^ ^ ^ ^ yW 
T ^ K^b-^tli LTtix Tv^b°>ms^T-U Kx X^U >^i^T 

^ {i :t Iql ft ® ffi ^ *f * ^ o 
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R20 



i)iTJli7 y ±IS^JaX(iffil&® i § n « 1 Xtt 2 ^^L. n *n © 
tgmtil^. n*< 2 tmtt 0 *^Ln M;6< T ^ - A O i 
^ m {± 1 ^> n « 2 ^^"To ) 

Tx^ijXrJ'yNA- 2 1 mm^m^^^ (Si) ) *<#lfG>tl5o 

^ i^K. ±m 1 - -fT- y^mmm^mt int. mmMt ixm 

$ jt;^5?iji LTl5E®i^'<>e^U T>y>'l't- h~;^X(i'e 
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mmt?>:^^^ (3) jt^^ji bTifiij^^u 

±f33it^^RJ0^*DS«ii^> 1 -T^rVl^S-^^ [ 1 ] > lata 1 
-yx>-^MS^#: [a] XJilafB 1 - ^T- yl^**-^!*: Ca' ] 
KMLXl 0 p p m^±T'* «3 ^ if ^ L < « 1 0 - 1 0 0 0 0 p p 
mOlSfflf afe ^ ^J;f9jp^L<{ilO-'5000pp m0|gS|-C^ 
$&{cif^L<{il 0^2 5 0 Oppm-eabSo 1 Oppm* 

&tl-f\ 1 0 0 0 0 p p m^jSx.^ 

[4] 

lulB® 1 - :/f- v;^*'^^* [ 1 ] ^ lutB 1 - 
Zfy->mnM^i^ [a] XtiHUlH 1 - :/x ^^^S-a-i^^ Ca' ] ^ 
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$iJPS«/i:<. St. itl!^M«5 0iC~3 0 O'C. ^MMEB O^lii 
7^ ;^A«®#LT^) J; < L /j: < i J: v>o mWt^i^"^ 

m^i^m 3 ~ 7 fg> mwM.^ 5 0 1 0 0 °c 

6 1 2 5 0 ~ 1 0 0 "X: 

6 3 
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ij f U V* :^ 1/ > Kt S d i: J: 19 ^ 

t- h S/-;H4P P :7 ^ ;l/A^*M)g"5Itl'7?^So *^B«© 

6 4 
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[53 1 -•ff-y^.m^'^^MM 

^^mo 1 -■f^y^mWi^^M'.i. MfB® 1 - ^f- >^m^^2f^ 
[1] > frlBl [a] X«luf2 1 -fy^yj^^ 

WlUX^^o ffit>t>^ *^BJ© 1 -zff-yJ^m'^^MMii^ mBl 
fz^oKl - ■:f7- 1 - "^^T- yWi^'^^^i)^^'^^^ 

^(c. ;^^0J©'i^ U ^ 1^7 ^ >^^fli«a^'^{-*5i:t5 [13 1- 
ff-y%m^'i^. [ 2 ] U 4- ^ [ 3 ] 'f? > 

[ 1 ] 1 - ':r7-y%m^W 

s-^^z^icti. 1 --^T-y^^iikm^Lxn^ntL i -yf->'#34« 
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(1 ~fr>^^<) **fi^LT#5)n/£l Vl^**'^^* 

ytlTii^ x.^u>^ y^oh°i/>> 4->xf-;P- 
1 -/<>f->> l-'s + 'fey. l-:^-^r>> l-r-fe>s 1-K 
•r-fe>> l-xh^x-fe>N 1 + -r ■{? >s 1 - ^ rJ' x -fe 

$f t L < « 9 5 *;b%JSi±-e* «9 > #t-*f t L < 9 8 ^)l%Ki± 

X'^^o 1 -■/x>:6^e>#^>ns^it^<i*^' 9 o ^r;u%*^©^^ 

m^Wlt> TIB© (1") (4") =^^^tt^M^WX^^. 
±mLt: 1 - v^JiK-^^: (IlDfeSVNfi 1 - ^T-y^^M^ 
(III)<k|llll© *>©-e* So 
(1") ^^5fe*MII!i«lt (DSC) l«)|54^^^^ffl^T 

1 9 0VX5^mmit^^^. 5V/^X- 1 0 ttT-l^-fiL. 

h yftLr^m-^ti?>m}k (Tm-P) mm^tifS:^^i)^Xlt 
0-100 °C©M^t4©^B 

( 2 " ) ^i-f^^J^llJ^itBtlC { (mmmm) / (mmrr + rmmr) } 
i< 2 0 JgiT 
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(3") ^ x-f i/ a > a v h ^7 7 (GPC) ^ic«k!5 

fiiJ^ty-c:9-^»^^ (Mw/Mn) 0 J^iT 

(4") G P C}*tcJ; ^i|iJ^L^**¥i^^^* (Mw) 75< 
10. OOO'-'l, 000, 000 

®'^*II^Si^»f^ (DSC) T'l|j|iJ$tlSo :2|5:^BJ{-*5\.NT. ^ 

n^wom^ (Tm-p) {i> DcKtto;^*>e>miftij$n^.ji«^d>xti 

0-1 0 0''CT'fe«9> $f^L<«0~8 0^-^*So 
VSfc^ 1 -:/x>m«^<*^®Sll/^ (Tm-P) ttDS CfiiJ^ 

v-y:^, DSC-7) &;6^ I;i6lil4 1 0 m g ^^^1? 

ffl^T. 1 9 cc-es^^l^itL^cm. s-x^/i^-e- 1 o-ct-el^ 
ML. - 1 ox;T'5^PB^^^t/tm. 1 o"t/^^T'#S$^sc: t 
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: Tm- P CO T'feSo 

fT'y^m^Wit. (Tm-D) ibmw^o^t-^i^^m^^i^ 

(DSC) T-0~1 0 0 °C©Miit41^Si-e*oTt) ct V^o Tm 
- D its 0t L < (i 0 - 8 0 Va>^o -fliS^ T m - D DSC 

■7-^±^, D S C - 7 ) I^JfsH 0 m g ^^^^fflMT- 1 

n^ii!0!Rfia^AH-Di:-rso tifc. c(D t^u?>n^mmm. 

Tm-D'eab^o 

(1) Tf^mMmmmmtf (dso ^m^^. u^n^^M^m^r- 

y Lr^a^n-5ii!^ (Tm-D) *<0~ 1 0 O"C0M^ft^ 
SI 

( 2 ) 35:'f$^3^IiJttt^iJc { (mmmm) / (mm r r + r mm r ) } 
i!)< 2 0 lilT 

( 3 ) 5 3 > iJ' D -7 b :7 ( G P C ) ck (9 fiiJ 

^L^^^«:9-^ (Mw/Mn) 0 JiiT 

(4) G P Ci*{c J; (Mw) 
10. 000 — 1. 000, 000 
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«^#:«^ D S CM^fC c);-5il^?Ri^«A H - D;i)< 5 0 J / gfi^T 

l^fi'^{*:{-*5^/^T^ (mmmm) 
(mm r r + r mm r) ^^;&v ^, ^§ 5, tl S S:#:*ifJli 
{ (mmmm) / (mmr r + rmmr) } ii^^ 2 0 ^ITT-* «9 > 

ifPt L < ti 1 8 J^-^T^ $ ?>(cjfjFt L < 1 5 JiiTT'^So Sl^^lcjgMiJ 

^V^>r5^7 (mmmm) S-O^MSIfA^W* 

(1, 4#A:&^) {i^ ±3SL/s:irjSi|sIi^®;5'?S{-«ktJ^J6/cfe 
©•rab<5o a:#:SfiiJttJ^IJc { (mmmm) / (mmr r + 
r mm r ) } (i> ±IB;?i*(Cc}: i9> (mmmm)^ (mmrr)R 
Of ( r mm r ) ^fiij^ L /iffi:6> &^tiJ * ^ -fe $ h U 7 K 
iJJ^ (r r) *>±iB:i^i*lc: J; i3#til-tSo 

■f^cji. ±f3©^#®^{^G P C?*{c:J: «9zliJ^L/-c^^*:^^ (Mw 
/Mn) d<4£^T-^*?5. 0t t< «3. 5-1. 5.H{C$ftL 
<tt3. 0-1. 5 TfeSo (Mw/Mn) *M 
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i=^*Mw*<x 1 0, 0 0 0 — 1, 0 0 0, 0 0 0 -e* 

:^^*Mw;6M 0,0 0 OT^riTfi. ^ft'DM^<m^t?>^ti)^^ 
Sotfcl. 0 0 0. Q Q 0=^1&pi^t. mm^^^i&,Tt^tcib^ 

fliS. ±B(D^^m^^ (Mw/Mn) GPCf^K^^. ± 

±iH© D S cm^K^^WimWi.^MAHi}< 6 0 
J X gKlTT^^ tm^'&i^^tl^OX'Ut L < > 2 0 J / gJ^T 
-e^-S «!: $ e>{-if t H/^o AH {is ^ST-ab S 

^^ctt. 2 5 "CC'^^-y-^J-^tbt-S^^^* (H 2 5) *^0~8 Ofi 
»%-e* -5 C <h;6^'$f * L < . $ t){c$f t L < 0 ~ 6 0 fi«%^ « 
feJ?* L < 0 ~ 5 OM*%T'^feSo H 2 5 ^HJtt 

^t^t-So H 2 5;^)^'8 Ofia%*Mx.Si. -<^co t ^^©»*^^ 

^mmo^^')^^^ ^ y%mm^m\t. h 2 5*^0-2 sss 

^-cafe's C i;0<$f * L<. $e.{c$ftL<(i0~l 0 ««%-^*So 
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omm (Wo ) ( 0 . 9 - 1 . 1 g) tmm^w^ 2 o o ^ u u 

H25 = C(Wo -Wi)/Wo] xlOO (%) 
1 - :/f- y^'ikM^i^it. i^V<y^v (mmmm) 2 0 

- 9 0 a c <t*^'0t L < ^ 3 0 ~ 8 5 ^ i $ * 

L < > 3 0-80 ^T'^bS <b^fc$f t H-^o ^ V^^rJ' K^^*^ 

M 1 -:/x>'#MS'er<*fi. (mmmm) ^9 0- 2x 
(r r) 0g5#<&iS:fe LTV^ « C t L < > (mmmm) ^8 

7 - 2 X ( r r ) ©M^^#/-c LTV^<5C<t;i)^$e){cSftH.>o C 

$ ^1 --/r >#5^l«^^4^ii^ J I S K - 7 1 1 3 icip 

m ^aiJ^Lfegi?i#te^*^ 8 0 0 MP amTT-«> 

-5 C L < . 5 0 0 MP a Ji^T"e*^ ^tif^-^ ibKUt L^^o 

8 0 oMP a^mA.:h t-i'^fmMm<ni^tifi^^m^i<&^^'^ 
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[2] U :t U7 ^ >li 
> 3&^ t> ^i: S ^J? U a - ^ P 7 ^ > . 4^ y tr X. ;l/ D T 7^ > > ^> 

^ Jf^ y :^ o t: 1/ > ^ X. D I: 1/ > - X ^ 1/ > © ^ > rJ^ A ij :^ 
n b° U V ^ -e^J ^ n fcf U > / :f n 1/ :/ - X ^ b > © :/ n 

«j D t: U * «9 ^ g X ^ U V i t T {i> i^^^ U x f- ly 

>> ffili^fi'f^ Uxf-l/>. ^J;ttdrx^L/>--/-r>-K xf-U 

1 -T-xVl^fi^^^ill^i-N ®S 1 0 . 0 0 0 - 
1 , 0 0 0, 0 0 0 T?* So 
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[ 3 ] u 5}- u 7 >f yj^mmm^^ 
<*: c n 1 ~ 9 9 s«% t^^'jtvy^ym CI n 9 9 ~ i m« 

ym il ©SFt Ll^®aifc« 10/90-90/10. Mf-llff 
t LV^ff*Jt(i 1 0/9 0-6 0/4 OT^^o 

> K?*;i>^^(f ^ti-So mmWit LTti. ^<>^<U - ^ ^f"-^ 2tt 
Mta® 1 - -^y- y%%^'^^^^ ^ ^ ^ n-fe 0 o 

{cti. 1 -•^^y^n^wo^m.'^'^'^kmh.x.'zmTt^x.fz.m.mt^mi 
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K:^^ (mm mm) 6 0 ^ ^iS^ ^ 'f^ U o fcf U ^ 

yKy^ y K:9-^ (mmmm) 6 0 ^)V%^m^^^> ^ zt u \£ V 
5 y ^ a-fe ^Mlg-e^So ii^MUt*^ ^ o-fe >M^<i: LT 
tt. IffsBL^J: 9 #iSBS 5 8 - 1 9 3 0 9 #4^^. #|gBg 6 1 

- 1 3 0 3 1 4■^^^^ mm^^ - 1 6 3 0 8 8 -t<2^#. #§l¥4 

- 3 0 0 8 8 7 ^<lk^. 4 - 2 1 1 6 9 4 ^<kn. 1 

- 5 0 2 0 3 6-^4^^^lciB^$tL5 J: ^ ^i: o^O^ v?x^;l/ 

7 4 
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h> ^«Mp°o®^^'^7 v?>^*it^*^^tf i;>nso 

mt^^(Omm-C&^^^m\i. $f t U < « S O O MP al^TT* 
5o #fe^:i»'8 0 OMP a^S;i5i^l^'^*^^»<^j:«9, W^Utt 
jiJ^-ISTtSo #^^CDTPSti BMPaT^J?. 6MP a*il 

*^BjcD^x u U7 ^ y^mm^^^i^^y ^ ^^^^ h^®^ 

tiiiSl /im'-l cmT'^t). ;l/A©^tt^TMtt 5 MP a 

£i±-e4>'5o y ^ ;l/A#'&^TM3&< 5 MP aTl^SSTti^ ^-hi-o^M 

^UASIS^TM (MPa) <i: t - h i/ - H S T CC) 

019^ TM^12. 5xHST-1100^JftL<tiTM^ 
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12. 5 X H S T- 1 0 5 0 . $ L < «TM^ 1 2 . 5x 

HST-1 0 0 0 T$>6o TMiHS T O gg#^;^»<^fEffl<&^ tlfc^ 

7^;l'A#tt^TM (MPa) i 7 ;l/A©i!i^Tm F (°C) t 
om^ii. TM^l 7xTmF-l 6 0 Ox $f*L<«TM^l 7 
X TmF - 1 6 5 0 . $ t L<«TM^17XTmF- 

1 7 0 Ox «t>0tL<«TM^l 7XTmF-l 7 5 OT'^So 
TM>17XTmF-1 6 00 CDI^JC tiftiitt t flt^tt® >X 

^Jll«/i:<. m^Mm5 0'1C~ 3 0 0 »C. ^Mfi«6 0 "CB^ 

< i t> J; V^o E#t 2 Ll^o 2|fi^#0^ 

itfll-ass 0-2 0 o°c. 5^;i/n-;i/MS 5 ox;ji^T 
jg^^^s^ 3 - 7 ^> 5i#SS 5 0 - 1 0 0 ■€ 

7 6 
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mwm^ 6-1 2 mwmm 5 o ~ i o o 
A^^s. 'X^tukm. mmmm. :ir'/>^m^Bm^mm^t^^if 

^-ST^^r + i'X hfiSJ^)**>*#(-$f * bV^o ?l55^iiS«3it 5 Om 
/m i nX(ic:nBlJ:{-i^jim^^^'e*oTt>cJ:l^o ^mUm^ 
©P^ti#fc:$iJRSli^«£^^*^'> 10- 5 0 0 0 ^ m@E"e*» ?)o 
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>^m-^i^. [23 1 -y7^>i^*^^^c®i!iii^r5*s [3] i--/ 

>iLT«x x^l/>x :?^ot''U>> l-^>7">> 
1 1 >^ 1 -r v> 1 -f^y^ 1 - K 

x-fe>x 1 -X h 7-r-fe>. 1 -^^-y-xHr V. 1 - :t ^ x -fe V > 
1 -x-< n -fe e> tlx ctit)© 9 SXti:i®Ji^±^ 

L<a9 5 *;U%l2i±"e*t). #{C$ftt<{i9 8^Jl%PJ.±X'^ 

5o 1 -:/x>*^e»^ie>tl'5!^Jt#fil36<9 o ^;i/%*^o^^t-{i> 
Tta© (1") - (4") X{i (5) - (6) ^^i^tt?> 

•fi'y^^m^w (iii)X(± 1 --f^ymnm^i^ (IV) < {i 
1 - (IV) iin^o *>©-z?*So 

d") ^^^SMiififf- (DS C) ^fflV^x ^Jf^^Mfl^fflmT 

7 8 
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# ^) n/cifej^®^^ - -/©^ iifi^ {-tszii ^ n s k° - ^ o t' - ^ 

hyZft Lxmm^ti^m^ (TmP) i)U mm^nf£^^i)^Xii 0 
-10 0 V<Dm^^MJ\^ 
( 2 " ) ^W^M^fi^ { (mmmm) / (mmr r + rmmr) } 

( 3 " ) ^JV^^ -ix.yii/By^u^V^'yy (GPC) ?4lc:<k(? 
SiJ^ Lfc:^?«r9-^ (Mw/M n) . 0 Ji^T 
(4") G P C?*{c J: Dllfl^LfcfiS^i^:^^* (Mw) 
10, OOO'-l, 000, 000 

(5) 1 -fT^y^m.'m^W. DcV^ti 1 -•/xVix^l/>ROJ/ 
X tt^^i^ 3~2 OcDa-;4-L/7^> itztzL. I --fv-y^UO 

(6) 19 0 °c-e 5 ^Pal^ill^-li-s ^Jc7K{cril?t@<b Lfe^x ^fi 
(CII) 36^ 5 0 

< <b *>ll!»6^lcm;^^1#o|g^ft>fl:^'^-e*So ife^ (Tm- 

p) {i. ^^^SMi^mti' (DSC) T-maij^nso 

^ ±12 T m - P * S l/Uimii^ t S T m - D © C i -e ^ t9 ^ ij> ^.S: < 

7 9 
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WiM^Oiki^i^mj^ (Tm- P) ibmrn^tifi^^^A-^. t> L < 

imM. (Tm-P) ^^O-l 0 0°C-e*^9^ UtL<itO~S OV 
1 -':f7'>^m^Wom^ (Tm-P) tiDS CzliJ^ 
v-^±ii, DSC-7) ^ffl^-'^N ^ C Ji6tS;*4 1 0 m g 

fciSMffi!Jlw|iaiJ§tlSb'-i^Ot?-^ h'y^^Sl;^ (Tm-P) t 

y^m^mt^ ik^ (Tm-D) ;i)^i)cKti©^*^^^^^S^^* 
ff (DSC) T 0-100 'XJCDI^^tt^lii-e^-^T^xfcOo Tm-- 
D 0^ L < 0 ~ 8 0 tJT^.-5o fl^. TmDtiD S Cfiij^JC 

®{. DS C - 7) ^3^1 Omg^^^^ffl^T> - 1 

8 0 
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- D) -e* 5o 

c(D^^f£i -zff-y^m^mt. ±mLiz (i) - (4) 

(1) ^mM^Mmmff (dso ^^i^. iii4<&^^^ffl^T- 

^y^tLx^m^n^m^ (Tm-D) ^^o-i 0 ovom^^m 

(2) ±^UM^^^^ { (mmmm) / (mmr r + rmmr) } 

i)< 2 0 JiZT 

( 3 ) ;l//N° - ^ X >r 3 n V h 7 7 ( G P C ) '^iz^^M 
^L/i^^a^^ (Mw/Mn) ;6<4. 0 J^iT 
(4) GP C^K^ 10 MM I t^MM^i^^^M. (Mw) 
10, 000~1, 000. 000 

^btmWi^ii^^nntLi. i o j/gfiiT-e*5<fc$^{-0*b 

#^*-&#:{-*5''^'C^ 1 - "/x yit^^iP© (mmmm) ^^Riyf 
(mmr r + rmmr) t. ^l b tl a S:^^IiJ14Jlllt 

{ (mmmm) / (mm r r + r mm r ) } 2 0 £iTt?*><3 > 
t t < t± 1 8 fiiTs Mf-fft L < 1 5 £^TT*So Sl^^IiJtt 
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fl^^ y y/<>^ V (mmmm) RO^MSJf A-^WS 

©T'^-So S:^*:^aMiJttf^i^( { (mmmm) / (mmr r + 
rmmr) } ±IB:&& i: «9 n (mmmm)N (mmrr)R 
XI (rmmr) ^ifl^ L ?>^til L . t . 7 -fe ^ h U T K 

(r r) ^±,Ul5^K^y)%^ir^o 

±fB©l!#©'ffe{- G P cmK^^m%Lftirf=i-m.^^ (Mw/M.n) 

TT'*So (Mw/Mn) ;e>M^®;i6i-5/iot*m 

*|g0J© 1 -•/x>^3itlll«aeK'^{-*5<:^^ 1 -"/x^l^fi 

;6^^ 10, 000-1, 000, OOO.Ifiif^tt 
100. 000-1. 000. OOOTf&SoMw^^ 
10,00 OTlcTiTli. -<fz-D^1f'%^ir^z.t1f'tb^o tfz 

1, 0 0 0, 0 0 o^m^i^t. mmm<^ythti^^i^^*^^ 

ti^. ±!B©!&^*5^^ (Mw/Mn) {i. G P C^lcJ:^). ± 

±iB©i^#©fl&{-> D s cwmK^^wi,mmmM£^ni)<5 o j/g 

8 2 
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^y/>^y^.y K:^^ (mmmm) 0 — 9 0%-eab5C ti><ttjl-t 
L<^ 3 0 - 8 5 t b < . 30~80%-efea 

m^i^lit. (mmmm) ^9 0- 2x (rr) ©gS^^^fcLTV^ 
S d <b*^$f ^ t<N (mmmm)^8 7- 2x(rr) ©M^^ii 

a (H 2 5 ) 0 - 8 0 So L < ti 0 ~ 6 0 

#{-0tL<(i 0-5 OSa^-C^So H 2 5 tt^ ^I'roi^ 

Ct'S:M^-r^o H2 5*^8 Ofia%*j®;iSt> -«^-o#fifc:&© 

ti^^ H 2 5 ^{t. 1 -'^v'ymm^wxiti -'^^T'y^Mi^^ 

BK#F©*» (Wo ) ( 0 . 9 ~ 1 . 1 g ) 2 0 0 ^ ij 

8 3 
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^ S o 

W 2 5 = C (W, -Wi ) /W. D X 1 0 0 (%) 

g-fiji ( 5 ) ~ ( 6 ) (Dm^. i-fit>^ 1 - 

o^^LT#&n^imjfg^^^ (cii) o%jiiT-cfesct 

IIM^^H^^ (CII) Its ±mLi^1j^i^^'0MibfZo 

tti> g# (5) ^ (6) ©ii-^N G ? C^K^iomMLtzmM. 
spi^^:j:g (Mw) *n 0 , 0 0 0 ~ 1, 0 0 0, OOOT*>SC 

Ll^o J: t L < 1 0 0 . 0 0 0 - 
1 . 0 0 0. 0 0 0 s $ e>{-if ^ L < fi> 1 0 0. 0 0 0 - 
5 0 0, 0 0 OTffeSo MwAM 0 . 0 0 0 *}i-e{i. ^ft-D^t^ 
m^f-^^ tif<&?>o ttil , 0 0 0, 0 0 0 t> ^J^i&tt 

[2] 1 -■:^T->l^«^<*®Mii:6r& 

8 4 
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'&#:{c^LT 1 0 p pmJi^±T'^«9. if t t < ti 5 0 ~ 3 0 0 0 
p pm0$5ffl-e*So 1 0 p pm*iS-ettfi£J^14©3JC#*^^e>tl1'> 

momm^> mmw^^<^w,^i}^<i>^ T^^nomtiaMit. i o o o 

p p m£lT> 5 0 0 p p m£iTi:1-5®*^#}-$f * tl-^o J: 

g f*>y;Hf' h-yU'^tiN 3 o o o p p mfilTN Mf^fi i 5 o o p 
pmKkT. 5 0 0 p pmJ2-lTt^S®*^if t UV^o tfx (p 

8 5 
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y Jl t:^ h -;H?(i 1 2 0 0 p p mi>J.T> 6 0 0 p p mBiTN 

3 0 0 p vmKirtt^(Oib<nt Ll^o Wi^ U ^^^S^T- 
* SWtH 'J >MN a JStftt 5 0 0 p p mJiiT^ M{^tt2 5 0ppm 
J^T. 1 2 5 p p mii>lTi-rS®3&^$f * tl-^o WiSU >m 

A 1 1 9 0 0 p p m£iT^ Mi-ti 1 5 0 0 p p mUT. # 

5 0 0 p p m^lT^-t^Oift^if t Ll/^o iJ'^UiJ' i LT. 
^^±m^ ^ Jl^i^MURT'it^ 4 0 0 0PP mJg^T^ Hi-Ji 2 0 0 0 
p p mB(T. 1 0 0 0 p p iaW.T tir ^<Di)<itft L^^o T i 

X'it^ 3 0 0 0 p p mJ^IT^ 1 5 0 0 p p m£lT. 

5 0 0 p p t Ll-^o 

S^a-fb^P^ t (m i n) (Dmm<^ 0 ^Tm C ^ 1 0 0 T'. t ^ 4 
0-0. Z AxTmC^mi^tCti<ntb<. t^35-0. 3 
i xTmC^mtiirCti}^Wc1iftL\i^o t^ 4 0 - 0. 3 4 xT 
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)iifi5&tl©ill;^Tm C (1C) :SLt^^^imm t (m l n) <i: 1 -"/x 
>^*-^l*:®l!l!^TmP (V) SC^Mrafb^fP^ t P (m i n) ®M 
TmC-TmP^S S-U^* t - t P ^ - 4 ^^/it" C <fc^<0t 
t<> TmC-TmP^4RO*t-tP^-6 ^T^izt ^ ti)<Miz 
fi^*LV^o TmC-TmP^ 2B:C;t - t P^- 8<£-ji/it 

[4] 

mmittK^ mn. i^mum^ o-c-s o o-x:. ^MMSte 

TT'^f 9 ^ 1 So 

8 7 
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So 

UWJ^m 3 ~ 7 5 0 - 1 0 0 °C 

mw^^ 6 1 2 ^^ ®#S^ 5 0 - 1 0 0 "C 

□ nf-sjc^Mii. ^^i^mmm. 'X^mm^ mmmm. 

1 -■^T-y%mw^m^^i^\-'^'^^^^-'^ ^ ^^^^^ 

8 8 
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mi)<^if ^ti^o t£i)^-^h> :km^J^m^J:^^M^^^^^UMV^ 

m i nXtiCtlii^±iciSMMM^#T'*or t> J:V^o ^MnM^O 
m^iii^KUmiitU\^^jb<. M"^ 1 0 - 5 0 0 0 // m@ST*> So 

c tl 5) ® M J: -5 T ^ ?) $ n 5 ^> O T V^ o 
( 1 ) p< V ^ > :^ y K:0^N 7 -fe 5 h U T y K^^^ M^#AfiR 

(2) mm^m^=fM (mw) jtof^^*^^ (mw/mh) oiii 
m 

( 4 ) H 2 5 ©rlij^ 

(5 ) D S Ciil^ (ili;^ : TmOfiiJ^) 

8 9 
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^mmmn c^'^-^y • x;bv-i±^, d s c - 7 ) un 
1 0 m g ^^M^m^T 2 2 0 r-e 3 ^m^MLti^k. 1 0 v/^ 

-e - 4 0 "c^-ci^^^^. $ - 4 0 "ce s^^^Jtt^mN 

^ h y -f^BM. : T m i L /-Co 

(6) DSCfiiJ^ (Bi^ : Tm- PS:?>'Tm-DcDaa^) 

^mmMff (/^°-+ > • i;i/^-*fcM. Dsc-7) ^ffli^. si)|s^ 

- 1 OVt-^f^U'^. 1 0 "CT 5 1 0 

"C/^T^M^-a-S C <!: {c j; «3^#e>n5il!llji?lR^«^ AH - P t L 

^nSf-^Of-^^ by :^<£ri!l;S : Tm - P i L;^Co 
^MjtSMl^SH- • x;l.^-y:$g. DSC-7) ^ffi 

1 0 VX^-^^M.^-^ ^ C ijcJ: f^ffbti^ifeMtK^M^A H-D 

(7) ?l?i#tt^©i'J^ 
fi-^<*:^:/U:^^J^LT^J^Jt^f^^L. J I S K- 7 1 1 3 
IpftI L §1 ic i; ^ filT©^#T'M^ L o 

. :J'DX'\«y KiiS: 5 Omm/mi n 
(8 ) F^^-^^X 
S-^-fzf:*-/ LT 15cmxl5cmxl mm©l*^>T-* 

f^fi^L. J I s K - 7 1 0 5 izmmtti^^i^^'om^tfzo 

9 0 
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(9) immm^m (cii) ©iftij^ 

Siffl « * :^ 4" IB m L J* <i: «9 ?ftiJ ^ L o 

(1) j;f K^^. 7 -l? ^ h U T y K^^^ MSif A»R 

(2) (Mw) JtO'r^-?^*:^^ (Mw/Mn) 
ffl § *X «43 tarn L I- J: t) fiiJ S t o 

( 3 ) H 2 5 ®iliJ^ 

(4) D S CM^ (ifc/i^ : Tin-P&i:KTm-D(DS!l^> M4^i?®i!i 
fi: AH3^i:>*AH-D®ffl(l^) 

*Si^»it > • D S C - 7 ) * & 

A>l;i6^ii^l Omg^^m^ffl^T^ 1 9 0 tT«5 3^F^^illLfc'#^ 

5 V /%-^- 1 cc^-ri^^atx -1 cc-es ^pii^l#L/i^. i 

0 °C/:&-C'#S$-l^-'5 ^ <J:{c J: AH i: Lfco 

t /c. ^^^SMi^«it + V • x;l/-7--y:®i, D S C - 7 ) 

1 0 d iic J: !9#e>nfcilli^®^^a^AH-D 

9 1 
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ZliJ$nS k"-;^ O h y -Zt^m^ : Tm - D t L:fco 

(5) 

K - 7 1 1 3 \zm%LfiPl'V\^7fit^¥(--vm^LtZo 

. ^px«^*y KjiS : 5 Omm/mi n 
.a-K-lr;l/: 100kg 

( 6 ) ^/>y b®«?^S 

7 110 \zm%Li^U.^:fs^\^^^ 2 3 "t-efiiJ^L/Ho 

( 7 ) H 2 5 <Dm% 

(8) 51513^14^ 

J I S K - 7 1 2 7(^2pS!lLs £iTlc^-r^#-e?i3gl«^{-J: 

• D »y K)i^ : 5 0 Omm/mi n 
.n-K-t;V :15kg 

• M^:5"(Si : -7 i/ >:^fSi (md:5-(p1) 

(9) lli;^ (TmF) 

-Jf-y ' x;l/-7-^±M. DSC-7) ^m^^^ * C d> i6IS?4 1 0 

- 1 ovt-^mMt^o $ - 1 0 ^-e 5 ^fBmi^L/'c'#> 

9 2 
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iSMSJcSfl^iSFtlS t?-^® tf-^^ h y ^^Mj^ : TraF CC) t 
(10) t - b i/-JUMM 

J I s z - 1 7 0 7 izmmtrm^ttio m^t^^^Ji^Ti-^ 

-;l/mS«t'JIII?S^*^ 3 0 0 g / 1 5 mmKtl?>Mm=^'y-'^^UBt 

. : 1 5 X 1 0 mm 

• i/-JlEEtl : 0 . 5 2 MP a 

m 

(1 1 ) T ^^^D ^ 

Jin-;l/ i:^jaT®^*^#i-'2^^*^-*^- lOcmXlOcm© 
l^Mi^'tti^^n^mMi^, 1 0 cmx 1 0 c m®g(ic::fc{^ SfiJIi^ 

3 6 g / c m ' > ®SI 1 0 c m x 1 0 c m 

• 51 tO^^ : 7^Xh7>t°-K : 2 Omm/mi iin 

a - K -fe ;W : 2kg 

(12) i*igp^>r X 

9 S 
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'C;!/ «tMv/'; u-ynm, KF 5 6) ^m^Lti'^. J I S K 

-7105 izmutfzu^K^ 'om^Ltio 

(2) fii^pi^^^fM (Mw) Raf:&^«:^* (Mw/Mn) 

(3) D S CfliJ^ 

(3-1) 1 -■ff-yj^m^^(OD s cm^ 

^MM^M^Mtf • ^Jl^-^-UU, D S C - 7 ) ^ffl 

ab e.;^)^l:^6^^isH Omg^g^l^fflMTl 9 0 ■€ "Z? 5 ^P^^Sii 

$ - 1 0 t;T'5^K^i#L/i^. 1 0'C/3*T'#S$^SC 

( T m P ) tLfzo 

(3-2) 1 -^x^^^fllliSK^^^D S CiliJ^ 
^M^SM^«tt (/^•-t> ' x;l.v-^0, DS C - 7) 

^<bi^^a*AH c <»: L/to tit. z.<Dt^n<^n^m^<mi^ti 

9 4 
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(T m C ) tLtio 

(4) )^^>fbB#P^ 

(4-1) 1 -■:f7->mM^W(Dm^^h^m 
^^M^mmmn • jLj\y^-nm, d s c - ?) 

i; ^1*514 1 Omg^^^^SI^Tl 9 0 VT^ 5 ^m^m 
f)!g^>fblil^k"-^*^#?'nS^T'©NpP^^M^^bmfP^ ( t P) <h 

(4-2) 1 -^^T^yi^l^jiMmsfe'i^cM^^bBtPBl 
^^^SM^*ft • i;i/-7-^ti^. D s c - 7 ) ^ffi 

^h>i)-^\^A^ni 0 mg<&^^3?ffl^T 1 9 CCT'S^^^i! 
L/c^> t.j£{c 2.5 °Ct-e^iaLs 2 5 "CJc-lSIt L:/;:o dOI^AJ: 
^iSg^'fb^^f-i?;(>^#&n-5 tT'©B#P^<g:M^^kB#F^ (t) it 

(5) um^^^^m (cii) 

ilffl S ;^ 3t 41 13 « L ^ ct il'J S t o 
(:/i^;^fiaj^<*^®tiiilFiii) 

(5) ■ 

K-7 1 1 z icmMLfz\>AyK^t^wr'mMtfzo 

• ^ D X ^ »y K MS : 5 0 m m / m i n 

(6) ^m^^^ 

9 5 
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J IS K- 1 1 0 5 KmULtzUmKX^}m^Lfto 

mmm i 

(1) 2 - ^ n n V? p< tJl^i/ U J\/^ >x>0i!iji 

g^^■^T^ 1 h □ 7 7 X =r tc T H F (-r h 7 t K 

o 7 ^ y ) 5 0 ^ >; U h i -7 iJ'*^ 2 . 5 g ( 4 1 5 U ^• 

^ db L > ff J- T H F 5 0 ^ 'J 'j V V Jly^^talito C C (c 2 - 
yn^>f>x>5. Og (25.6^';^r>'l/)0THF (200^ U 

3 . 1 5 U 'J <y h ^'l' ( 2 5 . 6 ^ U * ^U) ® T H F ( 1 0 0 ^ 'J U 

>y h;v) 1 ^p^3&^i:^•T?sTt^ 1 5 mmmwLfc'^. mm^ 

^®*-r -5 i {c J: ^ . 2 - iJ' n P i^y U >r V 6 . 6 

g ( 2 4 . 2 5 U U *>'l^) ^^1^ CK^ 9 4 %) o 

(2) ( 1 . 2 ' - > f-;L"> >) ( 2 . 1 ' - V? > >; 

Mm^-^T> 1 y h;UOHoP77Xn{CTHF 4 0 0 5 U U 
y h ;l/ 1 2 - ^ n o f- i/ U > X > 8 g <£r . - 7 8 °C 
tiJtiPt^o CO^^g-^. L iN (S iMe, ) . ©THF^^ 
( 1 . 0 U y h * 3 8 . 5 5 U U y h ( 3 8 . 5 ^ U 

3 0 0 ^ U U y h;I/-eJSai t^o C i cfc 

t)> (1. 2' -C^y 5^;Ui^U U>) (2, 1* -v^y f-;i/i^'J U 

9 6 
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>) -t^X ('T ^2. 0 g (6. 4 i U*;!/) m/r (JR^ 

3 3 . 4 %) o 

(3) ( 1 , 2 ' - ^ U U ( 2 . 1 ' - y 5^ 'J 

i/^\y>^mK (1, 2' -i^^ U l^>) (2. 1' -i? 

^^;Ui/UU>)-li'X(-ryr>)^2. 2g(6. 4^U^ 
;U) , x-T-;H 0 0 ^ U U y h^l/^Atl^ - 7 8 X;{;:^iP L^ n 
-f^jW^^y-l^ (^^-t^V^^S : 1. 6 *;l//U 'y h -'l^) * 
9. 6 ^ U 'J h;l/ ( 1 5 . 4 5 U ^-^V) ^S{-*5^^T 
1 2^f^S#t/::o mm^^i:l^ h tlfzmW^^^^ > 2 0 5 

^•^ Ail^ 1 0 0 ^ U U ^y h;H^?§j^L^ tit. J^Btit 

^ U > ^Mi^B^^ti^ ^ ^ ' 5g (6. 4$';*>'I/) 

1 h;l/x > 1 0 0 5 U U «y h;b^Jn;i^Co 5 0 0 $ U U ^ h;l/©H 
oP7^X3tc h;l/j:.> 1 0 0 ^ >J y ^y b;I/^]!)n;i> 0 XK^i^il 

nic,titimW'S:'J ^ n D 7^ > {c J; (9 H^^l" S ^1 <!: «k ^ > ( 1 , 

2 ' - i^pe U >) ( 2 . 1 • - f-;l/'> U U>) - t':^ 
(^yf^x;l/)v?;U3-'i7Ai^^D5-rK*l. 2g(2. 4^U 

(HX^ 3 7 %) o 

dot)®© »H-NMR^^J6^i ^^^^^^^^^^^^^^ 
^H-NMRCCDCls) : 0. 85, 1. 08 (6H. s), 
7. 1 1 (2 H, s) . 7. 2 - 7. 7 (8 H. m) 

9 7 



i3 

WO 02/16450 



PCT/JPOl/07163 



Uam^mLfz 1 V y hJl^t- h U-:fK^ 1 - yr-^ 2 0 0 5 
^) ^) y h Ji'^ p( 5^ ;l/ T ^ y 4^ iJ" > 5 5 U ^- <£• So ^ N ^ t> tK^ 
0. 1 MP a^ALfco mWl-fliJ<<hUm^ 6 5 VKLtL^. ®T' 

( 1 . 2 • - U U >) ( 2 , 1 • - 

ij 1^ > ) - t* X ( ^ > 7*r.;l/) s; ;l/ n »i7 A ^ o 7 K * 5 V >f 
^u^JlUWA-l b ^mM'^LfZo S^K^SIIT^. RJt>'i^^MEETN 

y^v (mmmm) . S:^*:^!^^^ { (mmmm) / (m 

m r r + r mm r ) } . ^ h U T F^^ ( r r ) > ^S^f A 
»^ S»¥1^^^M (Mw) . ^^M^^ (Mw/Mn) ^ 14^ 
(Tm) S-O^illS?®^^* (AH) ^m%\.i^o -^-O^^^Hl^i- 

Ilil^^J 2 • 

(1)(1, 2' -SiMe.) (2. 1' -SiMea) ('TV-r 
( 3 - h U ^ 'J 5^>'i^i' ^t'^;!/) ;l/ □ ^ A 

gflMiilST> 2 0 0 5 >J U h >'V© 3. 1/ y E ^ - -r 5 0 
= iJUyh>'l^i (1. 2' - SiMez) (2, 1' -SiMej) 
t'X (-f^T^y) 3. 5g (10. 2mmol) ^M^^o CC:^C^ 
-7 8t;-en-:^f->'I/y^'^'^ (n-BuL i) ©^ + -9-> 
( 1 . 6 0 M. 12. 8 ^ U U »y h;!/) *f®T t^o MM^e 8 Nf^ 

efe@{*:5. 0 g^ni^o Z.0mW^THF 5 0 ^ U U h;HC^ 
M^-li:. - h U ^ > 1 . 4 ^ 'J U »y F ^1/ 

9 8 
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5 0 ^ >J 'J V)lX-m\hLtzo ^m-^'^^^L^M^^^ti^o C 
C^x-x;!/ 5 0 ^ U U y h Jl^^M^^ - ^ 8 VX' n - B u L i © 
^^•^y^a^ ( 1 . 6 0 Mx 12. 4 ^ U U «y h/l^) <£-?gT tfco 

+ if > 3 0 ^ u 'J «y h;u-e-^# tfc^^JEt;*^tfio 

5 . 1 1 g ^ h ;l/ > 5 0 5 U U y h JWtcMS $ -arx SlJ(D i/ U > 
^ h > 1 0 i U U y h ;l/ {c iiS L S^-fb ;U n A 
2. 0 g (8. 6 m mo 1) ^^lOnt^o ^UX 1 2 mmmW^.^ 
i^^MiLx 3g$^^ + i^>5 0 $ >; >J y h;l/-e^#tfco 

i> o n p{ :^ > 3 0 5 U U y h -'1'36^ t> ^^^'fb ^i^SClitCc):!^^ 
fems^^l. 2 g^#;fe (JR^2 5 %) o 

^H-NMROOMHzxCDCla) :<5-0. 09 (s^ 
-SiMeax 9H) ;0. 89. 0. 86. 1. 03. 1. 06 

(s.-Me» Si-x 12H) ;2. 20. 2. 65 (d.-C 
H.-. 2H) ;6. 99 (s.CH. IH) ;7. 0-7. 8 

(m. A r H. 8 H) 

tam'^mtt: 1 ^) VJl^:^- ly-'fi^^ 1 - -/-r > 2 0 0 ^ 
U 'j >y h ^ tJlTJ\y 5 7 4^ if > 5 5 U t;l/^tjnx.. $ CJCtK^ 
0. 1 MP a^A t/to 5 5 "Cfc Lfcrn. d. 

2' - U U (2. 1' - v?p« f-^l'i/ U U >) (3- 

i^^o7^ K^5v^:^ n *;l/Jia;i 3 0 ^P^S-^ t /-Co fi-^SfS^ 
4 3 g#/::o 

9 9 
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y^v K:^¥ (mmmm) > { (mmmm) / 

(mmrr + rmmr) 1 . "7 ^ I h'JTy ( r r ) s M'^ 

jfA*^ (Mw) ^ ^^«^* (Mw/Mn) X Hi 

(Tm) -BLi^mmmmm. (ah) ^aij^Ly^o ^©ssm^^is 
^m.m 1 

1*1^^^ 6 U -J h t m#i J^f ^ x^jS^^^^i^xT- 

^^a-icg^ t fc©*.^ dtli-J^^J' y 2 4 3 0 g^ 6 
gRc;^JS-7^^4=- S^Cr A 1 6 0 g*tfcji«5-^ t-tf t>SD^ L 

T'elig#$ -li- 5 C i i^: ck !9 > -^^^^^ i/ A{b'^^<£-#;fco 
(A) o^lSi 

±i3a)T'#e>ti/-c:-7i/^S/'^ A^fb-^tl (it&^LTV^/i:^,^=b©) l 6 
0 g ^ Jlt^'^ > 8 0 ^ 'J U h >'l^> BM^t^^ ^ 2 4 ^ U 'J 
h 7 ^ 2 3 5 U U y b jii ^ ^F*3<£: 8 0 

°C{C'^■e.^ t P)EaJ^^t;^^ > 7 7 0 ^ U 'J h;i/^Jn^ 

Tl 1 0 °Ct? 2 ^^EJiS^-lir/i©-^. U T 9 0 °C © 

nn'^-:f^ yx-mf^Lf^o $ e>Jc. sm^bf-rs^ > i 2 2 o 5 U 'J y 
h;u^Jnx.> 1 1 ox;T-2^^RfS$-<i-;fc©-^> mm'^-:^ ^ >r'-t 

iam^^Lt: 1 y h;u;f- h^' u 1 2 0 0 5 
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^} ^) y hJV^ h U X ^ T ^l' ^ - '^7 A 2 ^ U t i/^^-Jl 

0. 2 5 ^ V Jl^m^. ^ ihici^m 0 . 1 MP a^AL/to ii*^ 

itii}iihum^i o'CKLfz'^. m^mmf^^ (a) *t immr 

(mmmm) ^ { (mmmm) / 

(mm r r + r mm r ) } > 7 -fe ^ h 'J T y K^^ ( r r ) ^ 
#A*> (Mw) > ^=^m^^ (Mw/Mn) . Hi 

}^ (Tm ♦ Tm-P) . mmmmM (AH • AH-P) s 
^'^XJ^^^^^ X^^m^LiZo ^O^^^^l K^to 

mmm 3 

mmmi tmmicLx. (i. 2' -v^^f-^i/v/u u>) (2. 

1' - i?y U V) -fc*:^ (>r>7*^;i/) n "i^ a ^ 

Unm^mLti 1 ij y h 1 -"^^x^ 2 0 0 ^ 

'J U -y h ;^ f-;UT;l/ ^ 7 +1^ > 1 0 ^ U ^Jl'S:Ua^> 
;{?^^?>M^^5 o^cjcLfc^^ ®-e^i?>n/= (1. 2' -v?^^;l^i^ 
Ui/y) (2. 1' -i^^f-;i/i/U 1^:^) -H^:^ (^^T^-^^) 

K^JS-^ (mmmm) x 3t<*:jifJfi J^tJ^ { (mmmm) / 



1 0 1 
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(mmr r + rmmr) } ^ y I hUTy (r r) > M'B 

WAm. mmw-m^=F-m (mw) . (mw/mh) . m 

(Tm • Tm - P) ^ mMmmm (A H • a H - P) > ?|§S#fe 

mmmi trnm^ir^ ci. 2' -i^^ ^ u>) (2. 

1' - i?^ V/ U 1/ >) -tfX (-r>x-;P) JU:3 x.^ Ai^ ^ 

ilPi!ilgj^L;/i 1 y V JVt - h ^ U-zfK. 1 --/f-V 2 0 0 $ 
>; y hJl^^ / ^JVT J 1 0 ^ U *;I/^JP>L^ ^ G>(C7K 

#0. 1 MP aS:CKxf-l/> 0. 1 M P a «A t /^lo iti^ t ^Cd^ 
5 0 °C{C Lyim^ 0t?#btl3t ( 1 , 2' - f-;Uv/ U 1/ 

>) (2, 1' - i;^^ U U >) -t*X (-fVx::.;!/) 

2 0 g#/io 

imj^iJCs xf-ly>#fi[^W». (Mw) > 

(Mw/Mn) ^ (Tm) JtC^ilj^^^* (AH) 

mnm 5 

(1) ( 1 . 2' - ^ U 1/ >) (2, 1' - i^^ U 

>) - fx ( 3 - m; ^ V"; >'i'->^ ^>'i^'r >7^~>'^) v^yu^j^-i^ 
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i/ a. U y ^Jffilc ( 1 , 2* - «; U (2, 1' -i? 

^ U u >) - yy'y) a^n=f-t> 3 . o g 

(6. 97inmol)^THF50^';';yh>'UtC L - 7 8 "C 

{c?^ip L ^ 3 - hV h U y 5 > 2 . 1 5 y u y h 

(14. 2 mmo n '^^'^ < tmriMur' 1 2 ^mmwitzo 
^ii^i&^Li-x;^ 5 0 $ >; u y h ji^mA.rmmm<tT y^e^ 
^2»mmx'mf^Lfzo wa*a<&ig*iL^jg^i^*LT (i. 

2' - v?;^ U 1^ >) (2, 1* - ;>< u u - t';^ 

(3-hUyf-;l/i/U;U^f-;l/^>x>')^3. 0 4g(5. 8 8 
mmo 1) ^mt: (iR^ 8 4%) » 

2' - y U >) (2, 1' - y U V) -h'X 

( 3 - h U i-Jliy U ^^'l/'T >x>)^3. 04g(5. 88 
mm o 1 ) tx-7^;l/ 5 0 5 U 'J y h^l'^Atl^o - 7 8 TlfC^Jp 
L n - B u L i (D^^-^ ( 1 . 5 4 M> 7 . 6 5 U U >y h ;I/ 

( 1 . 7 mm o 1 ) ) ^MTL^Co MUl^±if 1 2 ^Fam^^^m. ^ 
-x;l'^S*Lfco ^^n^cHi^^^S-^ + f- > 4 0 ^ ij U 

-5 d i «5 U f"^7 Am*j:--x;l/#]!)n#:<i: LT 3 . 0 6 g 

(5. 0 7 mmo 1) ^^tz (JR^ 7 3%) o 

^H-NMR (9 OMHz. THF-da ) i^^^MMom^lt^ 
6 0 . 0 4 ( s . 1 8 H ^ h U y 5^ ;U i/ U ; 0 . 4 8 ( s > 
1 2 H s V? ;^ ^ ;l/ U U > ) ; 1 . 10 ( t ^ 6 H ^ ;^ f- ; 
2. 59 (s. 4H.^f-b>) ;3. 38 (q. 4H>^f-l/ 
6. 2-7. 7 (m, 8H, A t - E) X'&^fZc 



10 3 



wo 02/16450 



PCT/JPOl/07163 



^be^ypnr.'^^Al. 2g(5. lmmol)©h;l/i>(2 0?'; 

f!)nm^<tt6C.tlzJ:^. (1, 2' l/>) (2, 

1 ' - U U ( 3 - h 'j ^^US/ U f-^U-f 

^f'-;!/) v^^l/n^i^Ai^^D^-YK^O. 9g(l. 33 
mm o 1 ) (JK^2 6 %) o 

^H-NMR(9 0MHz>CDCl,) {c J; ^ aiJ^©MII fi. 5 
0 . 0 ( s . 1 8 H > h p< ^ ;!/ V/ U ; 1 . 0 2, 1 . 12 
( s . 1 2 H . p< ^ ;l/ U 1/ >) ; 2 . 5 1 ( d d ^ 4 H ^ p« f- 
;7. 1-7. 6 (m, 8H, Ar-H)-efeo^o 

:!jn^|giiLfc 1 >; hJ\^^ - Iz-T'fc. 1 -•/t-^ 2 0 0 i 

>J y f^-yur/u^ y i ? v^eju^M^^ $ ^{ctK^ 

( 1 . 2 ' - s;^ ^ f - ;l/ U u > ) ( 2 , 1 ' - >^ ^ f - v"; u > ) 
-trx ( 3 - h u p« v"J v'l^-'* vx-^u) V? ;i/ □ - »:7 A 

^ 2 1 snf^o 

^iJ'y (mmmm) ^ i.^mm^^^ { (mmmm) / 

(mmrr + rmmr) } ^ y ^ h ^) 7 y ( r r ) > 

ifA»^ (Mw) . i&i^*^^ (Mw/Mn) . m 

(Tm • Tm-P) . (AH • AH-P) ^ ?I3i#ti 



10 4 



wo 02/16450 



PCT/JPOl/07163 



m'Siifpi^'^^ x^m^Lfzo ^(Di^^^m iMi^^-to 

mit^^^^^ U :/uh'u>mm (J 2 0 0 0 G P) 9 0«S^^# 

ttff tB;^ cmmmmmrfmn : t l c 3 5 - 2 0 m) {cr^tijjtifei 

ib^^^J 2 

tB3fe:5?i^b#1iM'i? 'J ■:/d v^fll ( j 2 o o 0 G P ) 

mmm i 

%mm\tnm^Lx. (i, 2' -i^^^ f-^ui/u (2, 

1 ' - 'J ^ i- ^) \^ -\f:y^ ( 3 - h 'J ^ f-;!/ U ^^u^f 
Jnli^^L^ 1 U y h^Ujf - h V 2 0 0 $ U 

y y h 1 - y 7^ > 2 0 0 ^ »; h >'U> h u -f v r ;p ^ 

^•^AO. 5 5 U *;l/**a;tN $ e>{w7Kfl 0 . 0 3MPa^AL/io 

fii^ L^j:;^^' bM^^ 6 0 °C L;t^. ^ f-^l^T;!-^ 7 > 0 . 5 

= u €-;i/jD^N $ e>ica)-e^#e>n;t ( 1 , 2' - u u>) 

( 2 , 1 • - V/ 'J u >) - ( 3 - b U p{ 'J 



1 0 5 
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jp;i3 o^mm^Lfno m^Rj^mr^. ^mm=^i^BEr. 

^ K^^ (mmmm) . ±WMm'iknWL { (mmmm) / 
(mmrr + rmmr) } ^ v I h'JT^y Kr^"^ ( r r )\ ^% 
^fA*^ R^^ fi«¥i^5^^* (Mw) . ^^m^^ (Mw/ 
Mn) ^ Sli;^ (Tm-Tm-D-Tm-P)^ ife^^fR^* (AH • 
AH-D • AH-P) . ^m^'&m'BLXmU^-i X^m%LfZo 

8 

%mmitmmKLx. (i, 2' -i^^f-;i/v/u u^) (2, 

1 • - p< >^ U 1/ >) - t^^x ( 3 - h U ^ U )\^:^ 

JP^IH^i t 1 U 7 h - h ^ U - > ^ ^ > 2 0 0 ^ 'J 
•J y h ;^^ 1 - ^-r > 2 0 0 ^ U U y h v'l/N h U ^ V :^f-;UT;I/ ^ 

^•i^Ao. 5 ^ u ^>'^^Jax.^ $ e>ic:7K^ 0 . osMPa^Atyto 

m# L/i:d^e>2i^^ 6 0°C{CL> -/n f L/ >^^A 0 . 2 

MP a 7?3l^6^fC^^LfCo ^{i:>p<f-;UT;l'ty+-y-^^0. 5$ 

y ^•>'^}!;a^^ ^ ®T'#?>n^ ( 1 , 2' - f-^bi/ u u >) 
( 2 , 1 ' - ^ i/ u 1/ V) - t';^ ( 3 - h u p< U 

jnx.3 o^FBim^Lfco M^^jsj^T^N K^^m^mmy. E^t 

5C<>:lc<J:i9. 1 - ^ x ^^^^fi-^^zt^* 2 1 g #/io 
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y-^-o^m. mm^^m^^PA (mw) . ^i-m^^ (mw/ 

Mn) . ill^ (Tm-Tm-D-Tm-P)> mMm.l^M (AH • 
AH-D-AH-P)^ ^m^^^Rt^^^"^^ ^"^MMLtZo ^ 

mmm 9 

mmmitmrnKLx. (i. 2' -i?^^;i/i^>j u>) (2, 

jDfSilgi^L^ 1 U y h;b;i-- > 3 0 0 $ U 

U y h . 1 - ^ iJ' f- > 2 0 ^ U U <y h 1 - :/ x > 1 0 0 ^ U 
Uyh>'l/^ h U y -/f-^l/T;!/ ^ A 0 . 5 5 U ^>'l/<£-to;is $ 
&{C7K^ 0 . 0 3 MP a#A t^o mWlflil)<^Um=& 6 0 ^{c L. 

/ i-ji^TJi^j > 0 . 5 ^ u *;i/jn^s ^ ?>{c. ®T?#e>ti/c 
( 1 , 2 ' - >^ y ^ ;i/ U u > ) ( 2 , 1 ' - ^ f - ;i/ V U > ) 
-K^x ( 3 - h U U ^.'W-r v-r-;!/) i> Jl =i x. 

^o^^TK^O. S-^-r^' o^;l/Jin^ 3 0 ^fSM^Ltio fi-^RJtv 

1 3 gntzo 

(Mw) . ^^m^^ (Mw/ 
M n ) > (Tm»Tm-D«Tm-P)^ mmm.l^M ( A H • 

AH-D • AH-p) > x^umtf^o ^ 
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^1^ 





^ 


Jt ig? 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


2 




8a 1 


7a 8 


849 


— 


78.2 


— 


741 


— 


— 


85.1 


— 


(r r) 


ai 


a9 


2l3 


— 


a? 


_ 


47 


— 


— 


ai 


— 


9 0-2 X (r r) 


sas 


82L2 


85.4 


— 


8a 6 


— 


80.6 


— 


— 


83.8 




(1, 4iA$5^ 


2.9 


L2 


ae 




0 




0 


0 


0 


0 























fJ 








— 


— 


— 


0.5 


— 


— 


— 


as 


1.5 


— 




H2 5 


— 


— 


45 


— 


4 6 


— 


4 0 


4 5 


4 9 


4 0 


— 


taiiiini/CDDiirrhw 


15.1 


12.7 


las 


15,5 


10.0 




9.0 


9.5 


9.4 


21.7 












0 








0 


0 






X 1 0 ♦ (Mw) 


L9 


ao 


1 7 


ao 


2 6 


— 


6 8 


5 9 


3 1 


1 6 


- 


(Mw/Mn) 


1 Q 

1. o 


9 9 




9 0 






2. 0 


ao 


1.9 


41 




WM. (Tm-D) 














8 0 


5 7 


5 6 




— 


itfPi®^ (ah-d; 

(J /b) 














4 1 


3 7 


34 






ijl/^ (Tm-P) 
CC) 






7 0 








liH 




mi 


109 




mm^ (AH-p) 
(j/g) 


— 


— 


12 


— 


0.3 


— 






$n 


4 8 


— 


lHuiSi (Tm) 
CC) 


7 Q 

1 0 


7 Q 


7 "K 

1 o 


7 0 


7 0 




mill 




m 


108 




wmsim. (AH) 
(j/g) 


3 


3 1 


5.0 


2 5 


0 




liiij 
$n 


m\ 




4 2 




CMP a) 






290 




220 


1300 


190 


188 


174 


440 


1600 








45 




3 5 


4 9 


3 7 


34 


25 


7 8 


5 0 


cn (%) 










0 




0 


0 


0 


100 





1 0 8 
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(1. 2* - U >) (2, 1' - u u >) 

1 2 k gs ^f-;i/T;u^ y i o ^ U^-^b^in 

5 0 °c{c Lfc^^, ^it^j 1 rmmiizmmo ( i . 2 ' - f-^u 

i/ U U >) ( 2 , 1 ' - y U U >) - If X ( 3 - h 'J y 

'jyl^^ f-zP-r ;i/ 3 ^ "i^ a o^'T 1 0 "^^T 

<i:{c J; 0> 1 --fT-y^m^WS 5 0 g|#fco 

y V^>^ (mmmm) :mol% 77. 4 

5 -fe 5 h U T y (rr) : mo I % 3.7 

90-2x(rr) 82.6 

:&W^M'\^^mWL (mmmm) / (mm r r + r mm r ) 



1 0 



mm^^m^=f& (mw) 

^=Fm^^ (Mw/Mn) 

il!;^ (Tm - P : D S Ci|iJ^) 



8 6X10* 



2 . 



4 



7 0 . 



2 



(AH) 

(Tm-D : D S CM^) 



J /g 



11.5 



6 5. 4 
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mmmmm (AH-D) :j/g 45. e 

H 2 5 : 4 0 

l-^x>2. 5kg> h U >r v/f-;i'T;i/$ A 1 0 $ U ^>>l/N 

y f-^ur;!/ ^ y 4^1^- > 1 0 5 y t;i/<£-tra;i, $i^){o7K^^o. 05 

MP amALfZo mWL^li)<<hU^=^ 6 0 "CJc Lfc^, mMM 1 T- 
MSa LfcMiS© ( 1 . 2' - jt i'Jliy ^) U>) (2, 1' -i?^ 
5^ ;U i/ U U > ) - i£x Cd - V ^) ^Jli/ ^) Jl/ ^JU^ >7':='Ji') 
i? jVa s:.^ J>.i^ ^ u "7 K^l Ov-r^^D-t ;l/Jn . 6 0 ^^-P^S^ 

-:/x>^fi'&{*: 9 9 0 g||/io ^i&n^ 1 -zfT^yJ^m^i^om 

yrS' y (mmmm) :mol% 71. 6 

^ ^ h U T y (rr) : mo I % 4.6 

90-2x(rr) 80.8 
m^JfA«(l. 4^A^¥) :mol% 0 
35i:<*:j^|iJttJMIJ: (mmmm) / (mm r r + r mm r ) 

8 



mw-i^^^m (Mw) 5 1x10* 



(Mw/Mn) 




2 . 0 


ik^ (Tm - P : D S Cil'J^) ' 


, V 




llPlR^a (AH) 


: J/g 




(Tm - D : D S CftiJ^) 




7 3 


SilPSRj^* (AH-D) 


.J/g 


3 5 


H 2 5 




3 9 



1 1 0 
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■/{C^ n --v'rf > 4 U y h h 'j V :/^;P7>'U ^ r.«i7 A 2 5 

> ^;l/T;l' i ^ ^■^> (T;l/Kv-;l/y:^) 2 ^ U ^ 
iliit^J 1 T'lS^LyiMii ( 1 . 2' b>) (2. 1' 

- v^y f-;l/'> U y) - ex ( 3 - h U y f-;Ui/ >J 5^;l/-r 

^feli^-e^ tKII^ 0. 03MPa (gauge) L/i^> % OV 
t-^Mm^±^-^'^-fS:i!)<ih^ ^E-e 0. 8MPa (gauge) t 
T^D t° U yif7.^mXttLo fi'^4^> ;6^* 0 . 8 M P a 
(gauge) j;^{c|^E^{cJ;i9:^nfL/>^#^$&L/io 

«^SS6 O'er-. 3 o^mn^^n-fsi-oii'^. psmm^m.^tiiL. 
mmm i o 

> (in^^m^t^m : F 7 4 4 NP) 6 ^mmm^m^nmm am 
mmm^rfmm : t l c 3 5 - 2 o m) Krwunmn^i. tuy 

(:gffl^aS^<tBffiS{ :TLC35-20M20mm?i) T'^ff* 
d 0 umOy ^ JlJ^ ^ K^t ^J\^^i^KX mm L ft 0 

T^-r tbPMS : 1 9 8 t; 

: 6. Om/^ 

i-Jlu-JlM.^ : 3 0 °C 

nhnfzif^^) \yy >! >mmfi^u^i^ozfU7smm§h:^'c^y^ 

1 1 1 
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mmm 1 1 

(ttJ5fc:5?*>fb¥lS! : F 7 4 4 N P) 5 0 mmm=&:m^^ HiW^ (^ffl 
#«ll81fPBff^ : T L C 3 5 - 2 0 M) {-Tjftb Litti ts KUy V 

HiSl^^iJ 1 2 

:F 7 4 4 NP) 5 0 tta (i^ffl^ailifFfilT^ : T 

L C 3 5 - 2 0 fCT^ai LjiltL. ^i? U U 7 >m©Jigm^ 

H 2 ^{c^-fo 
^JS^^J 1 3 

3 -^^/-c 1 - -f^ y^n^i^ 3 5 u fcf 1/ 

> (IfJ^Sri-fb^^ : F 7 4 4 N P) 6 5 SSg|5^#$if¥ Oiil (J^ 
ffl!^:g|SSif^flfTS!i :TLC35-20 M) (CTiVtBLit^iL. 

fig?^:^ (i^ffl=^i^Mf^Bff^ :TLC35-2OM2Omm0)-??li 



1 1 2 
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T^-f\haum : 2 3 0 1; 
^i^'su'omm : 1 8 m/a^ 

^;l/D -;l/M^ : 3 0 "C 

itmm 3 

i; f 1/ > (tB^Sri-fb^S! : F 7 4 4 N P) 0<5«^ffll>T 









mmm 2 


mmmi3 


















35 


50 


25 


35 






65 


50 


50 


65 


100 








25 


















(Moa) 


735 


575 


431 


725 


1070 




6.5 


9.1 


10.6 


7.2 


2.7 




4 


9 


10 


5 


0 














^m^it^ (Moa) 


494 


438 


419 


449 


750 


12.5XHST-1100 


350 


287.5 


275 


388 


587.5 




136 


136 


136 


135 


136 


17xTmF-1600 


712 


712 


712 


695 


712 




116 


111 


110 


119 


135 


7>f7*P'V+>rtt (N/m^) 


25 


66 


98 


343 


36 


WgP'^-fX (%) 


0.5 


0.4 


0.5 


0.6 


0.9 



1 0 1 0 1 0 0 0 p p m t7kmMYJV:^-JVMD^ 1 0 0 0 p p 

m^UDi. m^wtiim i^mmmmrfmm : tlc 3 5 -2 om) 
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mnm 1 



















molK 


77.4 






mol% 


3.7 




(1)5C: 90-2x(rr) 




82.6 


— » 




mol% 


0 






moIX 


0 


-* 


AtifjJJIfiy'I4}tl$rnmmm/(minrr+rmmr) 




10 


— ♦ 






86x10* 


— ♦ 


i^^-S^J-^ (Mw/Mn) 




10.1 




isuaamc) 




69.9 


70.2 


(4)SC: 40-0.34 XTmC 




16.2 


16.1 




J/g 


23.5 


11.5 


^S1b^Ri)(t:25<%)) 


min 


8 


18 


H25 


% 


35 


40 




% 


0 














Mpa 


200 


193 




% 


25 


37 



t?tfl^. ^ (5) ~ (7) fc©T"*S d <i:*^^;6>-5o 



1 1 4 



1 
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^> ^«i}a°o©^^'i7 v^V^M^i LTjffiiT^So 



1 1 5 
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1. TIBCD (1) (4) ^jiifc-t 1 - -/x ^I^S^^^^o 

(1) TF^m^^mmmff (dso ^mi^. ^)fsf^^^i?ffl^T 

- 1 0 tT' 5 ^r^^itt^^> 1 o'C/^T-^S^-a-SdiJ-J;*) 

# :n ife^fK^ - ^ O ft t> if MffliJ {c HiliJ $ n § h" - ^ © f - ^ 
h "/<i: LT^a^tlSili;^^ (Tm-D) 0 - 1 0 0^©ig^tt 

( 2 ) S:^^3^fliJttJilJc { (mmmm) / (mmr r + rmmr) } 
2 0 iciy 

(3) ^ 3 >^ a-T h ^7 7 (Gpc) mKx^om 

mtti^^m^m (Mw/Mn) 0£iT 

(4) G P Cj*{Ccl: fja'J^L/iafi^i^rJS-^* (Mw) ;i>^ 
10, 000~1. 000, 000 

2. Tf2o (1' ) ~ (4' ) =^mtzir 1 -zr 7- >j^m^^o 

(1' ) ^mM^mmmff (dso ^m^^^ ^n^mmnmnr 

- 4 0 "C-e 3 ^^^^#Lfc^^ 1 0 ic/:&T#M$-a-s c: t {dj: t) 

nSll;^ (Tm) tizlij ^ tl^X l^7!)^X« 0 ~ 1 0 OV<Dm^^m 

( 2 ' ) Sl^l^jSfliJttfilJc { (mmmm) / (mmr r + rmmr) } 

i!)< 2 0 PJiT 

( 3' ) >^f;^/^°- ^ x>r a > ^ n h 7 (g ? c) fefcj;*} 

ffiiJ^L/::^^?S^^ (Mw/Mn) 0 iiir 
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10, OOO-'l, 000, 000 

3. TfBcD (1") - (4") =^:mtit 1 -ff-y^n^Wo 
(1") ^^^SM^itt (DSC) um=^mM^mm,y 

1 9 OVU^d^m^WlLfzWi. bV/^-e- 1 OVtlrm-UL. 
- 1 0°C-e5^F^^^L/im> 1 0 TJ/^a-tf^M^^i-^ d iJ- J: «9 
# & n ^ HI? igii 1^ :^ - O ft t> ^ #J m fflfl $ n S h" - ^J' © f - 
h LT^a^nsH^ (Tm-P) HSiJ $ ^^.J: ^-^*^X « 

0-100 'comm'^Mm 

( 2 ") 35:#:JifJ^JI^ { (mmmm) / (mmr r + rmmr) } 
2 0 

(3") y^;l//N°-^x^i/3>i?n-rh^57 (GPC) j*{cJ;J9 
a!l^L/c:9^^*^^ (Mw/Mn) 0 JEiT 

(4") G P Ci*lc^ >)iliJ^t/i«fispi|3J^^a (Mw) 

10, 000~1, 000, 000 

4. ^ V^^:^^ «y (mmmm) i)< 2 0 ~ 9 0 %-t?*Slt^© 

5 . TiH^ ( 1 ) ^mfz.tm^(^un% 4 i^iciamcD i - tt- >m 

(mmmm)^90-2x(rr) (1) 
( r r (i^-fe 5 h U T Kr^^) 

6. 1 - > ixf- 1/ >5L0t/X«^?^llJc 3 ~ 2 ^(Oa-tVy 
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y^^^t ^Mt^^^tIX 9 0 * ;u%Ji-l±-e*Sft^o$gfflm i 

R=4[aa] [BB]/[aB]» 
( [aa] «a-;^U-7^ [ B B ] « ^ x 

[aB] «a-4-U-7^ >- -/t- >jlii^^^Sf-o ) 

9 . 1 -Zff- > t^n^ Z 2 0 (D a -:t Uy >[ > CtzfiL^ 1- 

1 0 . TIB© ( 5 ) j^of ( 6 ) 1 - ^f-y^m^Wo 

(5) 1 -:^x>#^fi^^N 1 --yf-ytJ-^uy^SLV^ 

(6) 1 9 ovKx ^^mmm-^'^. ^TKjcxii^^a^bL^^. ^ 

UKX 1 l^Psmfi Xi^lsl^i;: J; (9 L T# & n/illM 



1 1 8 
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fg^^^ (CII) 5 0 %£IT 

1 1. $e>{c> TE® (7) ^mtctm^(^mmmi om^tmo 

(7) GPC^IcJ;J9il!l^L/i«m¥i^^^* (Mw) f)< 
10, 000~1, 000, 000 

1 2. (A) tib-jk^ (I) -^m^ti^m^^mit^^^ rcj^ 

(B) (B-l)M(A) fi5:&®M^^JS^b^'^Xtt^®i'i^^'fei 
EC>Lr-r;j->'^o^#:^?^sgt'5 (B-2) t;I/$ 




1 1 9 
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yyi/vj^"^ xX#wSn -o-> -co-. 

-SO2 -X - Se-x - NR' - PR' - P (0) R' 
-BR' -Xit-A 1 R' -*^L. R' {i7K^lii=^x ^noY 
^^IJC 1-20 0^>fb7KIISX(i^^l5c 1-20 O^np^ 
>^W^<b7XflS^^ -€•n^>^i/i;&n^{::|5I--e tmntoTl^T 
*>J;l»^o q « 1 — 5 CD^ife-e C (M®ii^#) - 2D ^3^Ls r 
0 — 3 ©^l|Jc^^"^o ) 

13. (A) TiB~^5Si ( I ) T'^$n5M^^®>fb-^'^> 

(B) (B - 1 ) (A) ^3><0«^^JII>fb^^X(4-e©«lR^^<!: 
^jS;LT-r;r>te®lt<*:^?^fiKt'5<S<b^%Raf (B-2) t^vi 

m(On^'T> 1 -7'x><i:X^l/>Jiaf/Xtt^^l^ 3 - 2 0 0 a 

^) ^# e> n it ^© IS ffi^ 1 3 I|©v^-rtl*^^c|5«o 1 -zTt- 




1 2 0 
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Y, E^ . E'' XiiXtmmLX\.^T^^< ^ A' SlO^A* {i^o 

y;I/-7-'i7 XX^WS^ -0-. -CO-. -S-. 

-SO2 - Se-s -NR' - PR* - P (0) R* 
-> - BR^ -X«-A1R' -^^L> R* iti^mm^^ ^^r^^ 

^>cl;Oo q {i 1 ~ 5 O^iJ:-?? C (MOIS^M) - 2 ] r 
0 - 3 0^^^;^-ro ) 

1 5 . w^ofgfflu 1 iig-m 3 ^©i^-rndMciBS© 1 - -/x >^ 



1 2 1 
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16. 1 - :^-r C n 1 ~ 9 9 m«% i 4? U tJ- U 7 >f > 

^ c I n 9 9-1 mM%if^^i3i^. 1 -y'T'y^m^i^ c n 
TiH© (1") ~ (4") ^mtiir^^^) tuy ^ ymmmm^^o 
(1") ^mM^mmmtf (dso ^^i^. ^)^*M5is?fflMT 

Y^v-fh LT^a^nSil^ (Tm - P) llfiij $ tl ;6^X 

0 1 0 0 "COi^^f^^fll 

( 2 ") 3i{2fc^fliJttJ^IIJ[ { (mmmm) / (mmr r + rmmr) } 
;6< 2 0 e^T 

( 3 " ) >!f';l//N° - 5 i/ 3 > ^ D -7 h ^^7' 5 7 ( G P C) «fc J) 
rliJjtL/::^?*^^ (Mw/Mn) ;6<4. 0 £(T 

(4") G P C J; (9S!|^L/£««¥i^^^« (Mw) 
10, 000 — 1, 000, 000 

17. 1 - T't^ C n ;6n - T't^ >^itefi^(^:T"* «9 . 
^V^y^f^y ^9t^ (mmmm) *<2 0~9 0 %-e*^lt^©l5ffl 

mi 6:g{ci5«0'j^>j^u7>f y%m^u^mo 

18. 1 -yx>#34S'^(*;{»^Tfa^ (1) ^?g|/i^m^©|gfflB 

1 7 :^{cfa«©7H U :t 1/7 .f 

(mmmm) ^90-2x(rr) (1) 
( r r tt^-fe ^ Y^)y V F^^^^^o ) 



1 2 2 
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1 9. uy ^ >m CI n ;&^'^J?Uxf-i/>^ ^> ^) n if u >^ 

^ n T;I/;^? >^ > ;t ^ rJ' 5^ y i5"f° U X ^ U O' ^f" U 

2 0. ;H :r U7 ^ >^ c I n u t'u yr-^^m^om 

2 2 . ?| 8 0 0 M P a li^lTT * «9 s - 5 °C T' ® 7 V* 

i:^l-fB«©'i?';;*-l/7>f >^^)!M^B^o 

2 3. m-^ommmi 6:®(cfafg®^U;r U7^ >l^^fl^fflfi^%^ 
5^J^LT^j:S si? U :t U7 ^ :/M^JIl7 ^ ;UAo 

2 4 . ^{^^•^mTMi)< 5 MP aiii±T*. «9 . ?[!i#tt^TM 
(MP a) <!: h - h i/-;l/^aSH S T CC) OM^^^TIH ( 2 ) ^ 
^^^^L^ §l5S#tts^TM (MP a) i^^^SM^Mff (DS 

c) ^m\<^. ^?>7b^i:ib^n^mm^m^r. 1 9 or-es^^^ 

mtfzm. 5 °C/^T'- 1 0 VtHf^Ul. ihK- 1 0 °C7r 5 



12 3 
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TM^12. 5XHST-1100 (2) 
TM^17XTmF-1600 (3) 

2 5. TIB® (1") ~ (4") ^mtzt 1 -•:^y'>^m^i^izm: 
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